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December 17.2010

Mr. James D. Smith
Permit Supervisor
Utah Division of Oil, Gas, and Mining
Coal Regulatory Program
1594 West North Temple, Suite 1210
Salt Lake City, Utah 84114

RE: Updated Plates and Chapters
Covol Engineered Fuels, LC
Permit C100710045. Task ID #3657

Dear Mr. Smith:

Covol Engineered Fuels, LC (Covol) received a letter from the Division of Oil, Gas, and
Mining, dated November 16,2010, stating that the application to update the Wellington Dry-
Coal Cleaning Facility Mining and Reclamation Plan was deficient and asked that Covol
correct the deficiencies and resubmit the application. The two deficiencies listed in the
DOGM letter are listed below with Covol's responses.

R645-301-121.100, Section 2.3.1.4 requires updating prior to approval. Curuently, it
indicates that the two topsoil stockpiles were constructed in August 2005 and that the topsoil
u,ill be seeded prior to April 17, 2009. (PB)

Section 2.3.1.4 has been updated to reflect the current stockpile locations and the dates the
stockpiles were relocated. Sections 2.3.4.1 and 2.3.4-2 were also updated to reflect two
stockpiles.

R645-301-234.230, The Permittee must seed the relocated stockpile before November 3i,,
2010 and encircle the relocated pile with a siltfence.

The relocated stockpile was seeded on November 18, 2010 and is surrounded by a silt fence.

Enclosed are the entire application and the revised sections from Chapter 2. lf you have any
questions regarding the enclosed application, please call me at (801) 984-3770.

Sincerely,

,fl*"&
File in:

tr Conlidential

In



APPLICATION FOR COAL PERMIT PROCESSING

permit Change ffi New permit ! Renewal ! Exploration ! Bond Release ! Transfer OPY

Permittee: COVOL Engineered Fuels, LC
Mine: W.t@a"itity PermitNumber: C100710045

Title: Submittal of Plates 5-1 and 7-2 andCha 2 and7

Description, Include reason for application and timing required to implement:

Resubmittal of and c as requested bY Pete UDOGM In

Instructions: If you answer yes to any of the first eight (gray) questions, this application may require Public Notice publication.

Change in the size of the Permit Area? Acres: 

- 

Disturbed Area: 

- 

! increase f] decrease.

Is the application submitted as a result of a Division Order? DO# 

-
Does the application include operations outside a previously identified Cumulative Hydrologic lmpact Area?

Does the application include operations in hydrologic basins other than as currently approved?

Does the application result from cancellation, reduction or increase of insurance or reclamation bond?

Does the application require or include public notice publication?

Does the application require or include ownership, control, right-of-entry, or compliance information?

Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?

ls the application submitted as a result of a Violation? NOV #

Is the application submitted as a result of other laws or regulations or policies?

Explain:
I L Does the application affect the surface landowner or change the post mining land use?

12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)

13. Does the application require or hclude collection and reporting of any baseline information?

14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?

15. Does the application require or include soil removal, storage or placement?

16. Does the application require or include vegetation monitoring, removal or revegetation activities?

17. Does the application require or include construction, modification, or removal of surface facilities?

18. Does the application require or include water monitoring, sediment or drainage control measures?

19. Does the application require or include certified designs, maps or calculation?

20. Does the application require or include subsidence control or monitoring?

2 l. Have reclamation costs for bonding been provided?

22. Doesthe application involve a perennial stream, a stream buffer zone or discharges to a stream?

23. Does the application affect permits issued by other agencies or permits issued to other entities?

please attach four (4) review copies of the application. If the mine is on or adjacent to Forest Service land please submit five

(5) cOpieS. thank you. (These numbers include a copy for the Price Field Office)

!YesXNo
!vesXNo
! Yes X tto
flYes X No
nvesXNo
!YesXNo
EvesXNo
IYesnNo
!YesXNo
!YesXNo

!YesXNo
!YesXNo
!vesXNo
flYes X No
IveslNo
IYesXNo
!vesXNo
!yesXNo
XyesnNo
flYes X No
flves X No
!YesXNo
!vesXNo

I hereby certif, that I am a responsible ofhcial ofthe applicant and that the information contained in this application is true and conect to the best ofmy information

and beiief in all tespe"ts with the laws of Utah in reference to commitments, undertakings- and obligations, herein

-t 
I

. l-h s K \Lran I

\_q^,* Vt0wu/ .ro lo a.-- 
-----!I z.dAX Notary PuHic :

o--\, lffi$\ iufr'r'wfi I
Subscribed and

My commission Expires:
Attest: State of

before me this

I
, \l!.!Z Stato of Utah I

County of

Print Name

For Olfice Use Only: Assigned Tracking
Number:

Received by Oil, Gas & Mining

"- RECEIVED

DECz0 20t0 iq

DIV OF OIL, GAS & MININO

Form DOGM- Cl (Revised March 12,2002)



APPLICATION FOR COAL PERMIT

PYDetailed Schedule Of Changes to the Mining And

Permittee: COVOL Eneineerd Fuels. LC
Mine: Wellington Dry-Coal Cleaning Faciligr Number: C/00710045
Title: Resubmittal of updated Plates 5-1 andT-2 and Chapters2 andT

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identi! and revise the existing Mining and
Reclamation Plan. lnclude page, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED
Plate 5-l: General Site Map, Wellington Dry Coal Cleaning Facilifi
Plate 7-2: Site Watershqd qnd Drainage Map

Chapter 2

n aaa I Replace ! Remove

! naa I Replace ! Remoue

n eaa X Replace ! Remove

n eoa X Replace ! Remove

! eaa ! Replace ! Remove

flaaa !Replace !Remove
n eaa ! Replace ! Remove

! naa ! Replace ! Remove

fleaa !Replace !Remove
! aaa ! Replace ! Remove

n aaa ! Replace ! Remove

! loa ! Replace ! Remove

! eaa ! Replace ! Remove

n eao flReplace ! Remove

! aaa ! Replace ! Remove

! eoa ! Replace ! Remove

I aaa ! Replace ! Remove

! laa ! Replace ! Remove

! naa flReplace flRemove
! aoo ! Replace ! Remove

! eaa ! Replace ! Remove

! aaa ! Replace ! Remove

E eaa ! Replace ! Remove

! eaa ! Replace ! Remolre

n aoa ! Replace I Remove

n.q,aa !Replace !Remove
flnaa !Replace nRemoue
n naa ! Replace flRemove

Chapter 7

Any other specific or special instruction required for insertion of this proposal into the I Received by Oil, Gas & Mining
Mining and Reclamation Plan.

r RECEIVED 1

t

DEC 2 0 2010

DIV. OF OIL, GAS & MINING

Form DOGM - C2 (Revised March 12.2002\



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Permit Application
Mareh?O09Revised December 20 1 0

2.3.1.4 Construction, Modification, Use, and Maintenance of Topsoil Stockpiles

The two topsoil storage piles at the facility were constructed in August 2005 and consist of
approximately 500 cubic yards of soil that was removed from the ground surface during site grading

prior to constructing the facility. Since the topsoil averaged less than six inches thick, it was not

segregated before it was stockpiled. The stockpiled materials were initiall), placed on a stable

surface in the southeast portion of the permit areabut were then moved in October 2010 to the

location indicated on Plate 5-1 to accommodate site activities. The stockpiles willbe'wg1g protected

from wind and water erosion by being revegetated

with the seed mix contained in Table 3-1 (minus Eriogonum inflatum, Oenothera caespitosa, and

Stipa hymenoides due to a lack of availability at the time) and by installing silt fencing below the

stockpiles to help trap sediment coming off the stockpiles. A marker +vi+++ebaq_beel placed on the

piles to indicate that they contain topsoil. It is not anticipated that tThis topsoil will netbe moved

or disturbed again until required for redistribution during final reclamation.

2.3.2 Topsoil and Subsoil Removal

2.3.2.1 Topsoil Removal and Segregation

It is not anticipated that additional soil disturbances will occur at the site. However, if such

disturbances do occur, all topsoil thicker than 6 inches will be removed prior to disturbance as a

separate layer from the subsoil, segregated, and stockpiled separately. Topsoil less than 6 inches

thick will be removed accordins to Section 2.3.2.3.

2.3.2.2 Poor Topsoil

Topsoil that is of an insufficient quantity or of poor quality (for sustaining vegetation) will
be removed as a separate layer and segregated. Such operations will be done with approval of
DOGM and in compliance with R614-301-233.100.

2.3.2.3 Thin Topsoil

Topsoil to be removed that is less than 6 inches thick will be removed with the immediately

underlying unconsolidated materials. This material mixture will be treated as topsoil.

2-5 EarthFax Engineering, Inc.



COVOL Engineered Fuels, LC

I Dry-Coal Cleaning Facility
Permit Application

Mareh2009Revised December 20 1 0

2.3.3 Topsoil Substitutes and Supplements

2.3.3.1 Overburden Materials Supplementing and/or Replacing Topsoil

No overburden materials will be used in site reclamation.

2.3.3.2 Suitability of Topsoil Substitutes and Supplements

No topsoil substitutes or supplements are planned for use at the facility.

2.3.3.3 Physical and Chemical Analyses

No topsoil substitutes or supplements are planned for use at the facility. Hence, no physical

or chemical analyses of substitute material are anticipated.

2.3.3.4 Testing of Substitute Topsoil

Since it will not be used at the site, no testing of substitute topsoil is anticipated.

2.3.4 Topsoil Storage

2.3.4.1 Topsoil Stockpiling

Topsoil that was removed from the area during site grading is stored in anlwq on-site

stockpileq (Section 2.3.I.4). Any topsoil removed from the site in the future will be stockpiled for

later use in reclamation operations when it is impractical to promptly redistribute the topsoil on

regraded areas.

2.3.4.2 Stockpiled Topsoil

Stable Stockpile Site. The topsoil removed from the site is stored in atwo small stockpileg

(approximately 5,500 square fee ), located in a stable area in the southem portion of the permit

area.

1'l Earth Fax Engineering, Inc.



2.3.3 Topsoil Substitutes and Supplements

2.3.3.1 Overburden Materials Supplementing and/or Replacing Topsoil

No overburden materials will be used in site reclamation.

2.3.3.2 Suitabitity of Topsoil Substitutes and Supplements

No topsoil substitutes or supplements are planned for use at the facility.

2.3.3.3 Physical and Chemical Analyses

No topsoil substitutes or supplements are planned for use at the facility. Hence, no physical

or chemical analyses of substitute material are anticipated.

2.3.3.4 Testing of Substitute Topsoil

Since it will not be used at the site, no testing of substitute topsoil is anticipated.

2.3.4 Topsoil Storage

2 3.4.1 Topsoil Stockpiling

Topsoil that was removed from the area during site grading is stored in n-site stockpileg

(Section 2.3.1.4). Any topsoil removed from the site in the future will be stockpiled for later use in

reclamation operations when it is impractical to promptly redistribute the topsoil on regraded areas.

2.3.4.2 Stockpiled Topsoil

COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Stable Stockpile Site. The

(approximately 5Q,500 square feet),

atea.

Permit Application

topsoil removed from the site is stored in +-small stockpileq

located in a stable area in the southem portion of the permit

2-7 Earth Fax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Permit Application
tv{areh 2009Revised October 2010

Protection from Contaminants and Compaction. Stockpiled topsoil will be located in

areas away from traffic that might intoduce contaminants and unnecessary compaction.

Wind and Water Erosion Protection. The topsoil stockpileg will be protected from wind

and water erosion by prompt establishment and maintenance of a vegetative cover. Silt fencing will

be installed below the stockpileq to help trap sediment runofffrom the stockpileq.

Topsoil Redistribution. No stockpiled topsoil will be moved until redistributed during

reclamation operations unless approved by DOGM.

2.3.4.3 Topsoil Stockpile Relocation

Stockpiled topsoil in jeopardy of being detrimentally affected in terms of its quantity and

quality by facility operations may be temporarily redistributed.

Host Site. Topsoil relocation may occur provided that such action does not permanently

adversely afilect topsoil of the host site.

Topsoil Suitability. Topsoil relocation may occur provided the topsoil is retained in a

condition more suitable for redistribution than if stockpiled.

2.40 Reclamation Plan

2.4.1 General Requirements

Topsoil redistribution, amendments, and stabilization are discussed below.

2.4.2 Soil Redistribution

2.4.2.1 Soil Redistribution Practices

Under the industrial post-operation land-use scenario, the extent of the future redistribution

of soil resources following facility shutdown is not currently known. However, for the sake of

2-8 EarthFax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Permit Application
Ju+v+009

which total 17.4 acres in area. The watershed contributing to the west sedimentation pond has been

divided into three sub-watersheds which total 7.0 acres in area. The remaining 5.6 acres of the site

are situated along the edges of the facility, outside of the diversion ditches, and is not disturbed. Atl

of the area within the watersheds reporting to the ditches and the sedimentation ponds has been

considered to be disturbed in the hydrolory calculations.

The size and location of each existing diversion ditch and culvert were mapped using an

aeial photograph of the site and verified in the field. All diversions are shown on Plate 7-2. The

capacity and freeboard of each diversion ditch were determined based on the minimum ditch slope,

while the ma,rimum velocity and need for erosion protection were verified based on the marimum

ditch slope. The capacity of each culvert was determined using the minimum culvert slope and the

outlet velocity and riprap protection was verified using the culvert outlet slope. Slopes were

measured from a pre-construction contour map of the site. A description of the methods used to

determine diversion capacities, flow velocities, and erosion protection requirements is presented in

Appendix 7-6- All diversion calculations are presented in Appendix 7-8.

Diversion of Perennial and Intermittent Streams. There are no diversions of perennial

or intermittent streams at the facilitv.

I)iversion Ditches and Culverts. A srmlmary table of the geometry, channel slope, peak

discharge, erosion protection, maiimum flow velocrty and minimum depth values for each

diversion ditch and culvert at the facility is presented in Table 7-3. Diversion hydrology

calculations are detailed in Appendix 7-8. Each ditch and culvert has been constructed to safely

non-erosivel), convey e peak flow resulting from the f0025-year, 6-hour precipitation event

. A description ofthe

diversion ditches and culverts within the facilities area is presented below and in Table 7-2. The

ditches are named according to the watersheds that they drain. Ditches prefixed by the letter "E"

ultimately report to the east sedimentation pond, and ditches prefixed by the letter "W'ultimately

report to the west sedimentation pond. Since some watersheds are drained by culverts instead of
7-2s EarthFax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Permit Application
Jr++2{4l9Rev 201 0

ditches, the ditches are not numbered strictly chronologically. Refer to Plate 7-2 for the locations of

each watershed and diversion structure.

Ditch E-l (Upper). This ditch exists on the east edge of the permit area just within
the permit area boundary. It conveys runoff from the northem portion and eastem
edge of the site southward toward the east sedimentation pond. flris V shaped diteh
i*-apf+rexnHa+el+ +J0+{€€+ -b+g.j* l=5 +be+{eep-+n*@;-It
begins at the outlet of culvert C-l and continues to the outlet of culvert C-2.

Ditch E-l (Lower). This ditch conveys runoffsouthward from the outlet of culvert
C-2 to cullert C-7 at the inlet of the east sedimentation pond. {hi+;V shaped di+eh
r.rir1+prt>tH++ittely TiXlfeet-kxrg=+as l5F|:*V++ce-sk+pes..and .k+-5t*re+{ee1+

Ditch E-3. This ditch conveys runofffrom the southeastem corner of the inner yard
to the east sedimentation pond. -:lhis-*apezr*dalditeHm+a+ @
I H:l V a+d e+€;+ern-s+de+;1++pe€f4j+++\A- lt ir; 15 fbet deep, has a 6 ineh kxrttont
+vidthaedrs-ap@

Ditch E-4. This ditch conveys runoffsouthward from the region between the top of
the truck dump hopper embankment and the road on the east edge of the permit
area. {his-V shaped diteh hus an-easten+ €+-31++and-+westem^';ide
+krfrt#'{tl:l V, +isrme+*rf 9:+f+:eil€ntr

o Ditch E-5. This ditch conveys runoff eastward along the southern edge of the
permit area toward the east sedimentation pond. It captures runoff from the eastem
watershed of the inner yard that is not captured by ditch E-3. ,Ditrh+-5is-V-shaped
*i+}r-}F|:+V-+'ide sklpes- {+i+ f krc+dt=par+4approxi{r+a{e{y+++{€e++mg

o Ditch W-l (Upper). This ditch runs along the west edge of the permit areaj+n+
within +hef€fi+++ire+strur+dar). It conveys runoff from the northern portion and
westem edge of the site southward toward the west sedimentation pond. -Th+V-
sl+ape+dl+eh+as-2++=+V-siCe {;kipes- + is 2=+eet{€€p and_appro+eilnate{)r_++{Xffeet
k#g\ It begins just west of the northwest comer of the yard access road and extends
to the outlet of culvert C-3.

o Ditch W-l (Lower). This ditch runs from the outlet of culvert C-3 to culr,crt ('--i at

the inlet of the west sedimentation pond. It conveys runofffrom the W-l (Upper)
Ditch and the W-2 Ditch into the west sedimentation pond. -Di+el+l#-f-tl+r+er)'is
V-+eped-\+itl+2J++V +;idesl.+trre+. ++3+€e+deepand+pprc+xrniat{+-7{X} f'eet *+ng.

7-26 EarthFax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Permit Application
fu+\+{X}gRer ised October 2010

Ditch W-2. This ditch runs on the east side of the silo and its access road, and
drains the area located to the east. It drains into culvert C-3, which feeds into Ditch
W- I (Lower). -$ite*+11*-+is+-shape++vi+h
ethi+ef|HiidE

o Ditch W-3. This ditch conveys runoff westward along the southern edge of the
permit area toward the west sedimentation pond. It captures runoff from the area
south of the perimeter access road that drains toward the west sedimentation pond.

@
3gsja.etf€ng+

Culvert C-1. This culvert conveys runoff fiom w,atershed E-2 under the truck turn-
around road in the northeastern corner of the site. It provides drainage for the area
enclosed by the road embankments for the yard perimeter road and the truck turn-
around.-'fheeulvert is M

+e-etaee++n-+e
-feir a di';tanee eF *$MM

@
Culvert C-2. This culvert conveys runoff under the road in the southeastern corner
of the permit area. It provides drainage for the area enclosed by the road
embankments for watershed [j-4 e yard perimeter road and the truck
dump hopper.---The eulverl-is 15 +i.€+ Jtrng-€nd--€e{+sist+; ef I{l ineh+ittmeter

fiee

Culvert C-3. This culvert conveys runoffr:nder the road in the southwestem comer
of the permit area. It provides a route for drainage from Ditch W-2 to tavel under
the road and into Ditch W-l (Lower). -fhe 

etrh'ert i$ 30 f-eet leng anC is eonstrueted
fiorn I liiqe$-+ian+e+er --Rieraft
diameter ef 3

ien

o Culvert C-;1. ['his culr,ert is inslalled
access into the area south of the Loorr &oad.

r Cluhert C-5. -l'his 
culr,ert is installcd

Riprap w'ith a minirnumegdiatffl4lg]gr of'6 inches has been installed at the outlct
of this cuh'ert to provide erosion protection.

o Cuhcrt C-6. l'his culvert is installcd beneath the southeast corner o! l[hs-Leell
Road and e.r.tendsa suflcicnt distance to allow vehicular acccss liom the east to the
area south ot'the road

7-27 EarthFax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Permit Application
@+00e

. Culvert C-7. -l'his 
culvert is ins

Riprap with a minimurn median diameter of l0 inches has been installed at this
outlet of this culvert to provide erosions protcction.

7.4.2.4 Road Drainage

Roads at the facility include an access road that leads from Ridge Road into the main yard, a

road around the perimeter of the main yard, and a truck tumaround north of the main yard. All of

the roads have been constructed to include adequate drainage control with the use of diversion

ditches, culverts, and containment berms. None of the roads are located in the channel of an

intermittent or perennial stream. All roads have been located to minimize downstream

7-27a Earlh Fax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

Permit Application
Hy,$oq

TABLE T-2

Summary of Sedimentation Pond Data

East Pond West Pond

Assumed bottom elevation (ft) 5,493.8 5,498.2

Assumed crest elevation (ft) 5,505.8 5.510.0

Total Storage Capacity (ft') 53,900 36,070

Calculated Annual Sediment Volume (ft') JJJ r34

l0-Year, 24-How Precip. Runoff Volume (ft') 36,970 14,850

Sediment Storage Capacity (ft3) 16,930 21,220

60% Sediment Storage Cleanout Volume (ft3) 10,160 12,730

Sediment Cleanout Elevation (ft) 5,498.6 5,505.4

Peak Stage of l0-Year,24-Hour Precipitation Event
Plus 60% Sediment Storage Capacity (ft)

5,503.0 5,506.4

Invert elevation of 3-foot wide armored spillway (ft) 5.503.7 5,508.0

Peak Pond Inflow Due to 25-Year.6-Hour
Precipitation Event (cfs) 9.9924 92.70

Peak Pond Outflow due to 25-Year,6-Hour
Precipitation Event (cfs)

2.4)26 0.0829

Peak Pond Outflow Velocity due to 25-Year,6-Hour
Precipitation Event (fps) 2.0 0.s8

Peak Stage of 25-Year, 6-Hour Precipitation Event
Following a l0-Year, 24-Hour Precipitation Event
with Pond Full to 60Yoof Sediment Storage Capacity
(ft)

5,504.3 5,508.01

Notes:
o Refer to AppendixT-7 for calculations related to sedimentation pond design
o Pond dimensions were surveyed by EIS Environmental and Engineering Consulting in

November 2007. Absolute elevations were assumed by superimposing the survey data on
the pre-construction topography provided by Mine and Mill Engineering. Each pond has a

berm extending approximately 2 ft above the ground surface.

7-36 EarthFax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

"lr4F2(X}9

TABLE 7-3

Summary of Drainage Ditch and Culvert Data

Permit Application
ltevised October 2010

ppepe

Structure [)cscription Pcak ['lorr
(cfi)''"

Nlax [rlorr
Depth
(fitt''

Nlar. Flou
Velocity
(lps)'')

Required
Riprap D.1,

(in)
Ditch ES

E- | tlpper -friarrsular. 
| :I sides. L5' dcco | .7-5 0.9 | 2.51 None

[:- l l-owcr ['riangular. 1.5:l sides. 1.5' dcerr 175 0.7-l 2.62 Norre
[:- ] 'l'rapezoidal. 1.5:l left- l:l right. 0.-i'

bottorrr. I .-5' cJcep

1.80 0.ul i.4 I None

Ir-l lriurrqrrlur. l:l lcli. l:l riqht. l.l' dccn r.t6 0.60 l.l2 Norre
l:-5 I riurrsrrlilr. J: I sidc'. I ()' deun -1.98 0.76 i+0 Nonc

\l-| []oocr I riultgttlrtt'. l: | 'idc:. 1.0' dce p r50 0 65 2.60 None
\\'-l I ouer I riansular. l: I sides. 2.0' clecp

-) tl, -aT o 8_l Norrc
\\ -l 1'rapezoiclal, l:l leli. 2:l right. 2.()

botlorrr- 1.0' dccp
279 0.5 I ') 20 None

\.\'--i I'riangLrlar. l.-5:l lcft. l: I rislrt- 1.0- deen | .81 0.71 1.54 None
Culverts

c'- I ('orrugated. I 8" diartreter 1 .,10 0._r 5 4..+6 None
L_' C'orrugatcd. I 8" cl a ntcter 0.6,1 0.24 i.4-5 None
(-j ('orrLrgated. I 8" dialneter 111_.- ) 0.49 .1.5 r Nonc
c'-l ('orrugatctl. I 8" cl atllcter lt7 0.1-t 2.16 Norre
('-5 ( ()rrLrsatcd. | [1" clianrctcr' 1.70 0 .il 9.01 6
('-6 ('orlLrgatccl. I lJ-' clialrrcter 1.80 0.8.1 -+.8_.1 Nor.tc
(. -1 ('orrtrrltcrl- | 8" dilrrrctcr 9.21 06e ll.5l l0

I

25-1 r. 6-hr erctrt (scc,\ppcndir 7-7)

[]ascd on nrinirnurrr charrnel slopc (sce Appcrrdir 7-8;
lJased on rnarirntrrlr e hanncl slopc (scc Apnenclir 7-[l]

7-37 EarthFax Engineering, Inc.



COVOL Engineered Fuels, LC
Dry-Coal Cleaning Facility

APPENDIXT-7

Sedimentation Pond Hydrology Calculations

Permit Application
Jt*f2009Rev ised September 20 I C)

Earth Fax Engineering, Inc.
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WATERSHED HYDROLOGY MODEL SUMMARIES
COVOL ENGINEERED FUELS

WELLINGTON DRY.COAL CLEANING FACILITY

Watersheds Renorti

Note: Curve Number assumed to be 87, which corresponds to a din road
designation for Hydrologic Soil Group C (National Engineering Handbook,
Section 4, Chapter 9)
Refer to attached HydroCAD 8.5 output for additional information

Watersheds rcrtins to East Sedimentation Pond

S/atershed Area (ftz)
Avg.Slope

(%)
Curve

Number

Hydraulic
Length

(ft)

l0-Year,24-
Hour Storm

Runoff

Volume (ft')

25-Year, 6-
Hour Storm

Runoff

Volume (ftt)

E-1 89, I 03 0.021 87 1.752 4,290 2,902
E-2 66,123 0.021 87 581 3,220 2,178
E-3 28,991 0.03 87 1.091 14,120 9,552
E-4 29,947 0.25 87 561 1,458 986
E-5 285, I 03 0.025 87 925 13,882 9,391

to West Sedimentation Pond

Watershed Area (ft2)
Avg.Slope

(%)
Curve

Number

Hydraulic
Length

(ft)

l0-Year, 24-
Hour Storm

Rr-rnoff

Volume (ft3)

25-Year, 6-
Hour Storm

Runoff
Volume (ft')

w-l r05,474 0.02s 87 1,297 5,136 3,474
w-2 128,724 0.02s 87 63s 6,268 4,240
w-3 70,836 0.o27 87 447 3,449 2,333



SEDIMENT YIELD CALCULATIONS
COVOL ENGINEERED FUELS

WELLINGTON DRY-COAL CLEANING FACILITY

Notes
A = R K LS VM, after Isrealsen et al, 1984
R is the rainfall factor, and is taken from a map in Isrealson et al., 1984
K is the soil erodibility factor for the Persayo-Chipeta Complex, as publislred by the NRCS
LS is the topographic factor, which is based on the length and steepness of the slope at tlrc site. A
slope length of 100 feet and a simple slope steepness of 2.5olo was used. The value of LS was

taken from Isrealsen et al., 1984, Table 2.
VM is the erosion control factor, which was taken to be 1.48, which is the value for compacted fill
as specified by IsraelserU et al., 1984, Table 3.

Density aszumed to be 110 pcf
Reference:

Isrealsen, C. Earl, Joel E. Fletcher, Frank W. Haws, and Eugene K. Isrealsen, 1984. Erosion and

Sedimentation in (Jtah: A Guide for Control . lJtahWater Research Laboratory, College of
Engine€ring, Utah State University. Hydraulics and Hydrolog Series LIWRUH-84/03.

Watershed
Area
(sq ft) R K LS YM A

(tons/acfur)
Ilensity

(ncf)
Annual Sediment Volume

(cubic ftlYr)
East Pond 759,267 I 437 0.24 1.48 1.051 110 333

West Pond 305,033 I 0.37 o.24 r.48 1.051 110 134
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' 
Drainage Diagram for 10yr-24hr East Pond

Prepared by EarthFax Engineering, Inc., Printed 911712010
HydroCAD@ 8.50 s/n 003900 @ 2007 HydroCAD Software Solutions LLC
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Area
(sq-ft)

Area Listing (all nodes)

Description
(su bcatch ment-n u m bers)

759,267

759,267

87 (E-1, E-2,E-3, E-4, E-5)
TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Goup Numbers

O HSGA
O HSGB
O HSGC
O HSGD

759,267 Other
759,267

E-1, E-2, E-3, E-4, E-5

TOTAL AREA



8.50 s/n 003900 @ 2007 Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Storlnd+Trans method - Pond routing by Storlnd method

Subcatchment E-1: WateFhed E-l Runofi Area=88,103 sf 0.00% lmpervious Runofi Depth=0'58'
Flow Length=1,752' Slops=O.o2lo 7 Tc=27.1 min CN=87 Runoff=l.05 cF 4'290 cf

Subcatchment E-2: Watetshed E-2 Runofi Area=66,123 3f 0.00% lmperuious Runofr Depth=0'58"
Ftow Length=s8l' Slope=O.O21O 7 Tc=11.2 min CN=87 RunoFl.28 cts 3,220 cf

Subcabhment E€: Wate6hed E€ Runof Area=289,991 sf 0.(x)% lmpelvious Runofr Depth=0'58'
Flow Length=l,091' Slope=O.O3OO 7 Tc=l5.5 min CN=87 Runof=4.81 cfs 1'l'120cf

Subcatchment E4: Watershod E4 Runoff Area=29,947 sf 0.00% lmperuious Runofi Depth=o 58"
Flo$, Length=561' Slope=0.2500 7 TcE3.2 min CN=87 RunoF0'78 cb '1,458 cf

Subcatchment E€: WatetEhed E-5 Runofi Area=285' 103 sf 0'00% lmpervious Runofi Depth=0'58'
Flow Length=g25' Slope=O.O25O ? Tc=14.9 min CN=87 Runof4.82 cfs '13'882 cf

Reach C1: Culvert C-l Avg. Depth=0'33' Max Vel=4.37 fps Inflow=1.28 cb 3'220 c{
D=18.0" n=0.020 L=40.0' S=O.03OO ? Capacity=l1.83 c'fs Outflorv=l.27 c'fs 3,220 c'f

Reach C2: Culvert C-2 Avg. Depth=O'23' Max Vel=3.34 fps Inf,ow=o 59 G'ts 1'458 G'f

D=18.0' n=O.O2O L=40.0' 3=0.0275'f CapadtFl l.32 cfs Outflotr=o.s8 cts 1,459 c'f

G:\UC1 091\02 - Permit application\Hydrology\
l0yr-24hr East Pond
Prepared by EarthFax Engineering, Inc.

Reach G6: Culvert C-G

Reach C7: Gulvert C-7

D=18.0"

D=18.0"

Reach El DL: Lower E-1 Ditch

Reach E{ DU: Upper E-1 Ditch

Reach E3D: E-3 Ditch

Reach E4D: E4 Ditch

Reach ESD: E-5 Ditch

Pond EP: East Sed Pond

Type ll 24-hr Rainfall=I.57'
Printed 911712010 12:43:26 PM

Avg. Depth=0.83' Max Vel=4.82 fps Inflow=4.81 cfs 14,12O cf
n=0.025 L=200.0' 5=0.0225 ? Capacity=8.19 cfs Outflow=4.73 cfs 14,120 cf

n=0 02b,-=,0 #ut:r:il1-rqi';#::,Y:H i J:iJ' 
"ljlll#=8 

: 33 :[ 33:313 ll
Avg. Depth=0.73' Max Vel=2.50 fps Inflow=2.0O cfs 8,968 cf

n=0.035 L=287.0' 5=0.0171 '/ Capacity=13.67 cfs Outflow=1.98 cfs 8,968 cf

Avg. Depth=0.86' Max Vel=2.35 fps lnflow=1.93 cfs 7,510 cf
n=0.035 L=720.0' 5=0.0150 '/' Capacity=7.67 cfs Outflow=1 .73 cfs 7,509 cf

Avg. Depth=0.78' Max Vel=3.17 fps Inflow=4.73 cfs 14,120 cf
n=0.035 L=283.0' 5=0.0194 '/ Capacity=21.95 cfs Outflow=4.58 cfs 14,120 cl

Avg. Depth=0.48' Max Vel=1.80 fps Inflow=0.78 cfs 1,458 cf
n=0.035 L=561.0' 5=0.0159 '/ Capacity=7.21 cfs Outflow=0.59 cfs 1 ,458 cf

Avg. Depth=0.72' Max Vel=2.00 fps Inflow=4.82 cfs 13,882 cf
n=0.035 L=746.0' 5=0.0091 'l Capacity=10.01 cfs Outflow=4.11 cfs 13,882 cf

Peak Elev=5,501.61' Storage=36,970 cf Inflow=9.98 Cfs 36,970 cf
Outflow=0.00 cfs 0 cf

Total Runoff Area = 759,267 sf Runoff Volume = 36,970 cf Average Runoff Depth = 0.58"
100.00% Pervious = 759,267 sf 0.00% lmpervious = 0 sf



G:\UC1 091\02 - Permit application\Hydrology\
l0yr-Z4hr East Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=I.57"
Printed 911712A10 12:43:26 PM

D@ 8.50 s/n 003900 O 2007 HvdroCAD Software Solutions LL

$ummary for $ubcatchment E-1: Watershed E-l

Runoff = 1.05 cfs @ 12.22hrs, Volume= 4,290 cf, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sfl CN Descri
88,103 87
88,103 Pervious Area

Tc Length Slope Velocity Capacity Description
min) (feet) (fUft) (fUsec) (cfs

27.1 1 ,752 0.0210 1 .08 Lag/CN Method,

Subcatchment E-l: Watershed E-l

o
u

io
lr

Hydrograph

Rainfall='l.57"
Runoff A,rea=88,,1 03 sf

Ru noff: Vol;um€=4,:290 cf
Runoff DePth=0.58"
Flow Length=l ,752'

, Slope=0.0210 '/'
: . Tcr27.1 min

12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hours)



GIUCl 091U2 - Permit application\Hydrology\
l0yr-24hr East Pond TWe ll 24-hr Rainfall=1.57"
Prepared by EarthFax Engineering, Inc. Printed 9/172010 12:43:26 PM
HvdroCAD@ 8.50 s/n OO39oo @2002 HtdroCAD Softflare Solutions LLC Page6

Summary for $ubcatchment E-2= Watershed E-2

Runoff = 1.28 cfs @ 12.04 hrs, Volume= 3,220 cf, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sf) CN Description
66,123 87
66,123 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

11.2 581 0.0210 0.86 Lag/CN Method,

$ubcatchment E-2: Watershed E-2

12 13 14 15 16 17
Time (hours)

18 19 20

u,
()

;o
tr

26 27 28 29 30

Hydrograph

. Type ll 24-hr

, Rrinfall=1.57"
Runoff Area=66,:1 23 sf

Ru noff: Vol,u me=3,;,220 ct
Runoff Depth=0.58"

Flow Length=S8{'
Slope=0.0210 '/'

: Tc=1 1',2 min. : Cru=87



GIUCl 091\02 - Permit application\Hydrology\
l0yr-24hrEastPond Typeil24-hr Rainfall=1.57'
Prepared by EarthFax Engineefing, Inc. Pfinted gn7ny0 12:43:27 PM
HvdroCAD@ e.50 s/n qxt900 @ 2007 HvdroCAD Soft are Solutions LLC Page 7

Runoff =

Summary for Subcatchment E-3: Watershed E-3

4.81 cfs @ 12.09 hrs, Volume= 14,120 ct, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sfl CN Description
289.991 87
289,991 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

15.5 1,091 0.0300 1.17 Lag/CN Method,

Subcatchment E-3: Watershed E-3

12 13 14 15 16 17 18 19 20 21
Time (hours)

o
{,

3
-el!

Hydrograph

, Type l;l 24-hr
:Rainfall=l .57"

Runoff Area=:289,99{ sf::
Runoff Volume=1 4rl 20 cf

Runoff Depth=0.58"
Flow Length=l,091'

$lope=0.0300'/'Lr 
Tc=15.5 min

CN=87



G:\UC1 091\02 - Permit application\Hydrology\
10yr-24hr East Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=l.57"
Printed 911712010 12:43:27 PM

HvdroCAD@8.5O s/n 003900 @2007 HvdroCAD Soft,vare Solutions LLC Page I

Summary for Subcatchment E-.{: Watershed E-tl

[49] Hint Tc<2dt may require smaller dt

Runoff = 0.78 cfs @ 11.94 hrs, Volume= 1,458 cf, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SC$, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sf) CN Description
29.947 87

Tc
(min)

29,947 Pervious Area

Length Slope Velocity Capacity Description
(feet) (fUft) (fVsec) (cfs)

3.2 561 0.2500 2.96

0

0.8

0.75

0.7

0.

0.

0.

0.5

0.45

0.

0.

0

0.

0

0.15

0.1

Lag/CN Method,

Subcatchment E-4: Watershed E-4

12 13 14 15 16 17 18 19
Time (hours)

ul
()

3
-9lL

Hydrograph

. . 
Type ll 24-hr

Rainfall=1.57"
:Runoff Area=29,947 sf

Runoff Volume=l ,458 cf
Runoff De;pth=0.58"

:

Flow Length=561'
'At slope=0.2500'/'
, Tc=3.2 min
: , ' CN=87



G:\UC1 091 \02 - Permit application\Hydrology\
10yr-24hr East Pond
Prepared by EarthFax Engineering, Inc.

Runoff =

Type lt 24-hr Rainfall=l.57"
Printed gl17l2}10 12:43:27 PM

HvdroCADO8.so s/n 003900 @ 2007 HvdroCAD Sofl$rare Solutions LLC Paoe I

Summary for Subcatchment E-5: Watershed E-5

4.82 cfs @ 12.08 hrs, Volume= 13,882 cf, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sf) CN Description
285.103 87
285,103 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

14.9 925 0.0250 1.04 Lag/CN Method,

Subcatchment E-5: Watershed E-5

13 t4 15 16 17 18 19 20 21
Time (hours)

o
u

Ie
l!

Hydrograph

' Type ll 24-hr
,Rainfall=1 .57"

Ru noff AFea=:285,1 03 sf
Runoff Volume=l 3,882 cf

Runoff Depth=0.58"
Flow Length=925'

Slope=9.9150'/'
Tc=14.9 min



GIUCl 091\02 - Permit application\Hydrolog)A
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Summary for Reach Cl: Culvert C-l

[52] Hint Inleuoutlet conditions not evaluated

InflowArea = 66,123 sf, 0.00% lmpervious, InflowDepth = 0.58"
f nflow = 1.28 cts @ 12.04 hrs, Volume= 3,220 d
Outflo, = 1.27 cIs @ 12.04 hrs, Volume= 3,220 cf, Atten= 0%, Lag= 0.2 min

Routing by Storind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.37 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.51 fps, Avg. Travel Time= 0.4 min

Peak Storage= 12 d @ 12.U hrs, AveEge Depth at Peak Storage= 0.33'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 11.83 c.fs

18.0" Diameter Pipe, n= 0.020 Conugated PE, conugated interior
Length= 40.0' Slope= 0.0300 '/
Inlet Invert= 5,520.70', Outlet Invert= 5,519.50'

Reach Gl: Culvert C-l

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

o
IJ

io
tI-

Hydrograph
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Summary for Reach C2: Gulvert G-2

[52] Hint InleUOutlet conditions not evaluated
[61] HinI Exceeded Reach E4D outlet invert by 0.23' @ 12.10 hrs

f nflo$r Area = 29,947 st, 0.00% lmpervious, Inflow Depth = 0.58"
Inflor = 0.59 cfs @ 12.08 hrs, Volume= 1,458 cf
Outftow = 0.58 cb @ 12.08 hrs, Volume= 1,459 cl Atten= 27o, Lag= 0.3 min

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrs, dts 0.05 hrs / 2
Max. Velocity= 3.34 hs, Min. Travel Time= 0.2 min
Avg. Vetocity = 1 .'12 fus, Avg. Travel Time= 0.6 min

Peak Storage= 7 d @ 12.08 hrs, Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 11.32 cb

18.0" Diameter Pipe, n= 0.020 Corrugated PE, corrugated interior
Length= 40.0' Slope= 0.0275 '/
Inlet Invert= 5,509.80', Outlet Invert= 5,508.70'

Reach C2: Gulvert G-2

Hydrograph

o
li0
io
tr

012 3 4 5 6 7I910'tl 12 13 14 15 16 17
Time (hours)

18 19 20 21 22 23 24 25 26 27 28 29 30



cfUCl 091\02 - Permit application\Hydrology\
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' 
Type il 2+hr Rainfall=l .57"

pr6pared by EarthFax Engineering, Inc. Pfinted 911712010 12:43:29PM
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Summary for Reach G6: Culvert C-6

[52] Hin[ Inleuoutlet conditions not evaluated

Inflow Area = 289,991 sf, 0.00% lmpervious, Inflow Depth = 0.58"
fnflow = 4.81 cfs @ 12.09 hrs, Volume= 14,120 d
Outflo, = 4.73 cfs @ 12.11 hrs, Volume= 14,'|20 d, Atten= 2%, Lag= 1.2 min

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrs, dtr 0.05 hrs
Max. Velocity= 4.82 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.76 hs, Avg. Travel Time= 1.9 min

Peak Storage= 199 cf @ 12.10 hrs, Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.19 cfs

18.0" DiameEr Pipe, n= 0.025 Corrugated metal
Length= 200.0' Slope= 0.0225 7
Inlet Inverts 5,514.00', Outlet Invert= 5,509.50'

Reach C6: Gulvert C-6

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

eu
;
elr

Hydrograph
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' ' 
Type il 2+hr Rainfall=1'57'

pr6pared by EarthFax Engineering, Inc. Printed 9/122010 12:43:29 PM

Hvd;oCAD@ 6.50 s/n oo39oo-@ 2oo7 HvdrocAD software Solutions LLc Page 13

Summary for Reach C7: Culvert C-7

[52] Hint Inleuoutlet condiuons not evaluated
[62] Waming: Exceeded Reach EIDL OUTLET depth bV 1.20' @ 10.30 hrs
[62] Waming: Exceeded Reach E3D OUTLET depth by 1.08'@ 12.35 hrs

[62] Waming: Exceeded Reach EsD OUTLET depth by 1.25' @ 12.30 hrs

f nflow Area = 759,267 st, 0.00% lmpervious, Inflow Depth = 0.58"
f nffow = 9.98 cfs @ 12.21 hrs, Volume= 36,970 cf
Outflor = 9.98 cfs @ 12.21 hts, Volume= 36,970 cf, Atten= 0%, Lag= g'g t,n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dts 0.05 hrs
Max. Velocity= 11.79 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 4.03 fps, Avg. Travel Time= 0.1 min

Peak Storage= 17 d @12.21hrs, Average Depth at Peak Sbrage= 0.73'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 21.16 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 20.0' Slope= 9.1599 ,'
Inlet Invert 5,505.00', Outlet Invertr 5,502.00'

Reach C7: Gulvert C-7

n
(J

Fo
tr

Hydrograph

13 14 15 16
Time (hours)

24 25 25 27
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Type ll 24-hr Rainfall=l.57"
Printed 911712010 12:43:30 PM

HvdroCAD@ 8.50 s/n 0039Co @ 2007 HvdroCAD Soffvuare Solutions LLC Page 14

Summary for Reach EIDL: Lower E-l Ditch

[62] warning: Exceeded Reach C2 OUTLET depth by 0.59'@ 12.30 hrs
[61] Hint Exceeded Reach EIDU outlet invert by 0.73' @ 12.25 hrs

lnflow Area =
lnflow =
Outflow =

184,173 sf, 0.00% lmpervious, Inflow Depth = 0.58"
2.00 cfs @ 12.20 hrs, Volume= 8,968 cf
1.98 cfs @ 12.26 hrs, Volume= 8,968 cf, Atten= 1olo, Lag= 3.6 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.50 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 0.98 fps, Avg. Travel Time= 4.9 min

Peak $torage= 228 cf @ 12.23 hrs, Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 13.67 cfs

0.00' x 1.50' deep channel, n= 0.035
Side Slope Z-value= 1.5 '/' Top Width= 4.50'
Length= 287.0' Slope= 0.0171 't
Inlet Invert= 5,508.70', Outlet Invert= 5,503.80'

Reach El DL: Lower E-l Ditch

o
(,

Bo
tr

12 13 14 15 16 17 18 19 20 21
Time (hours)

Hydrograph

22 23 24 25 26 27 28 29
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Type ll 24-hr Rainfall=l.57'
Printed 911712010 12:43:31 PM

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Soflware Solutions LLC Page 'l5

Summary for Reach EIDU: Upper E-l Ditch

[62] Warning: Exceeded Reach Cl OUTLET depth by 0.65' @ 12.25 hrs

f nflo r Area = 1U,226 st, 0.00% lmpervious, lnflow Depth = 0.58"
f nflow = 1.93 cfs @ 12.07 hrs, Volume= 7,510 cf
Outf,ow = 1.73 cfs @ 12.24 hts, Volume= 7,509 cf, ntten= 10%, Lag= 10.0 min

Routing by Storind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.35 fps, Min. Travel Time= 5.1 min
Avg. Velocity = 0.93 fps, Avg. Travel Time= 12.9 min

Peak Storage= 534 cf @ 12.15 hrs, Average Depth at Peak Storage= 0.86'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 7.67 cb

0.00' x 1.50' deep channel, n= 0.035
Side Slope Z-value= 1.0 '/' Top Width= 3.00'
Length= 720.0' Slope= 0.0150 7
Inlet InvelF 5,519.50', Outlet Inverts 5,508.70'

TW

.E
o

io
tL-

Reach El DU: Upper E-l Ditch

12 13 14 15 16 17 18
Time (hours)

Hydrograph
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Type ll 24-hr Rainfall=I.57"
Printed 911712010 12:43:31 PM

D@ 8.50 s/n 003900 @ 2007

Summary for Reach E3D: E-3 Ditch

[62] Warning: Exceeded Reach CO OUTLET depth by 0.08'@ 12.30 hrs

lnflow Area =
lnflow =
Outflow =

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.17 fps, Min. Travel Time= 1.5 min
Avg.Velocity = 1.24 fps, Avg. Travel Time= 3.8 min

Peak Storage= 414 cf @12.13 hrs, Average Depth at Peak Storage= 0.78'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 21.95 cfs

0.50' x 1.50' deepchannel, n=0.035
Side Slope Z-value= 2.5 1.0 '/' Top \tVidth= 5.75'
Length= 283.0' Slope= 0.0194'/'
Inlet Invert= 5,509.50', Outlet Invert= 5,504.00'

Reach E3D: E-3 Ditch

12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hours)

289,991 sf, 0.00% lmpervious, Inflow Depth = 0.58"
4.73 cfs @ 12.1 t hrs, Volume= 14,120 cf
4.58 cfs @ 12.15 hrs, Volume= 14,120 cf, Atten= 37o, Lag= 2.8 min

.E(t

i
-e
lJ.

Hydrograph
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Summary for Reach E4D: E-.f Ditch

f nflow Area = 29,947 sf, 0.00% lmpervious, Inflow Depth = 0.58"
fnflow = 0.78cfs@ 11.94hrs, Volume= 1,458 d
Outflo\ir = 0.59 cis @ 12.08 hrs, Volume= 1,458 cf, Atten= 25%, Lag= 8.'l min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dtr 0.05 hrs
Max. Velocity= 1.80 fps, Min. Travel Time= 5.2 min
Avg. Velocity = 0.65 fps, Avg. Travel Time= '14.4 min

Peak Storage= 190 cf @ 11.99 hrs, Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 1.20', Capacity at Bank-Full= 7.21 cfs

0.00' x 1.20' deep channel, n=0.035
Side Slope Z-value= 2.O 1.0'l' Top Width= 3.60'
Length= 561.0' Slope= g.g1at ',
Inlet InverF 5,518.70', Outlet Inverts 5,509.80'

Reach E4D: E4 Ditch
Hydrograph

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Summary for Reach EsD: E-5 Ditch

Inflow Area = 285,103 sf, 0.00% lmperuious, InflowDepth = 0.58'
Inflow = 4.82 cfs @ 12.08 hrs, Volume= 13,882 cf
Outflor = 4.11 cfs@ '12.25 hrs, Volume= 13,882 cf, Aften= 15%, Lag= 10.5 min

Routing by StorJnd+Trans method, Time Span= 0.00-30.00 h|1s, dt= 0.05 hrs
Max. Velocity= 2.00 fps, Min. Travel Time= 6.2 min
Avg. Velocity = 0.69 fps, Avg. Travel Time= 17.9 min

Peak Sbrage= 1,5:)4 cf @ 12.15 hrs, Average Depth at Peak Storage= 0.72'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 10.01 cfs

0.00' x 1.00' deep channel, n= 0.035
Side Slope Z-value= 4.0 7 Top Width= 8.00'
Length= 746.0' Slope= 0.0091 Y'

Inlet lnvert= 5,510.60', Outlet Inverts 5,503.80'

e
(J

!
-9lr

Reach E5D: E-5 Ditch

12 13 14 15 16 17 18
Time (hours)

Hydrograph
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Printed 911712010 12:43:33 PMI Prepared by EarthFax Engineering, lnc.
Software SolutionsHvdroCAD@ 8.50 s/n 003900 @

Summary for Pond EP: East Sed Pond

Inflo , Area = 759,267 sf , 0.00% lmpervious, Inflow Depth = 0'58"
f nfloiv = 9.98 cfs @ 12.21 hrs, Volume= 36,970 cf
Outflow = o.OO cts @ 0.00 hrs, Volume= 0 cf, Aften= 100%' Lag= 0.0 min

Rouung by Stor-lnd method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 5,501.61' @ 30.00 hrs Surf.Area= 7,938 sf Storage= 36,970 cf

Plug-Flow detention time= (not calculated: initial storage excedes oufiovt )
Center-of-Mass det. time= (not calculated: no oumolv)

Volume lnvert Avail.Storaqe Storaqe Description
#1 5,493.80' 56,820 cf Gustom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area lnc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

5,493.80
5,494.80
5,495.80
5,496.80
5,497.80
5,498.80
5,499.80
5,500.80
5,501,80
5,502.80
5,503.80

2,550
2,601
3,214
3,909
4,637
5,425
6,243
7,158
8,1 25
9,087

10,291

0
2,576
2,908
3,562
4,273
5,031
5,834
6,701
7,642
8,606
9,689

Pond EP:

0
2,576
5,483
9,045

13,318
18,349
24,1 83
30,883
38,525
47,131
56,820

East $ed Pond

vt
o

!
-elr

Hydrograph

13 t4 15 16
Time (hours)

17 18 19 20 21 22 23 24 2s 26



atershed W-3

Drainage Diagram for 10yr-24hr West Pond
Prepared by EarthFax Engineering, Inc., Printed 911712010

HydroCAD@ 8.50 s/n 003900 @ 2007 HydroCAD Software Solutions LLC
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Area Listing (all nodes)

Area CN Description
(s+ft) (subcatchment-numbers)

3n5,034 A7 (W-1,W-2,W-3)

305.034 TOTALAREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Goup Numbers

O HSGA
O HSGB
O HSGC
O HSGD

305,034 Other
305,034

w-1, w-2, w-3
TOTAL AREA
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Type ll 24-hr Rainfall=I.57'
Printed 911712010 1:27:43 PM

HvdrocAo@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofrnare Solutions LLC Page4

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment W-1: Watershed W-1 Runoff Area=105,474 sf 0.00% lmpervious Runoff Depth=0.58"
Flovv Length=1,297' Slope=0.0250 f Tc=19.5 min CN=87 Runoftl.54 cb 5,136cf

Subcatchment W-2: Watershed W-2 Runoff Area=128,724 sf 0.00% lmpeMous Runofi Depth=0.58'
Flow Length=635' Stope=0.0250 ? Tc=11.0min CN=87 Runof2.50 c'fs 6,268 cf

Subcatchment W{: WateBhed W-3 Runofr Area=70,836 sf 0.00% lmpeMous Runofi Depth=0.58"
Flow Lsngth=447' Slope=0.0270 ? Tc=8.0 min CN=87 Runoftl.s5 cfs 3,449 cf

Reach C3: Culvedc-3 Avg. Depth=0.43 Max Vel=5.28 Ss Inflou,=2.22 cft 6'268 c'f

D=18.O' n=0.020 L=40.0' 5=0.0325 7 Capaclty=l2.31 c'fs Outflort'.4.21 cfs 6,268 cf

Reach C4: Culvert C-4 Avg. Depth=o'4€' Max Vel=2.83 fps InfloYt=l'28 c'fs 5'136cf
D=18.0" n=0.025 L=80.0' 5=0.0138 '/ Capacity=6.41 cfs Outflow=1 .28 cfs 5,136 cf

Avg. Depth=0.36' Max Vel=9.32 fps Inflow=3.O2 cfs 14,852 cf
D=18.0" n=0.025 L=20.0' S=0.1950 '/ Capacity=Z4.12 cfs Outflow=3.02 cfs 14,852 cf

Reach G5: Culvert C-5

Reach WI DL: Lower W-1 Ditch

Reach WIDU: Upper W-1 Ditch

Reach W2D: W-2 Ditch

Reach W3D: W-3 Ditch

Pond WP; West $ed Pond

Avg. Depth=0.82' Max Vel=2.02 fps Inflow=2.74 cfs 11,403 cf
n=0.035 L=320.0' 5=0.0088 '/ Capacity=29.49 cfs Outflow=2.68 cfs 11,403 cf

Avg. Depth=0.56' Max Vel=2.04 fps Inflow=1 .54 cfs 5,136 cf
n=0.035 L=963.0' 5=0.0145 '/ Capacity=38.O2 cfs Outflow=1.28 cfs 5,136 cf

Avg. Depth=0.26' Max Vel=1.99 fps Inflow=2.50 cfs 6,268 cf
n=0.035 L=500.0' 5=0.0158 '/ Capacity=23.56 cfs Outflow=2.22 cfs 6,268 cf

Avg. Depth=0.52' Max Vel=2.02 fps Inflow=1.55 cfs 3,449 cf
n=0.035 L=160.0' 5=0.0156 '/ Capacity=8.65 cfs Outflow=1 .45 cfs 3,449 cf

Peak Elev=5,503.96' Storage=14,852 cf Inflow=3.02 cfs 14,852 cf
Outflow=O.O0 cfs 0 cf

Total Runoff Area = 305,034 sf Runoff Volume = 14,853 cf Average Runoff Depth = 0.58"
100.00% Pervious = 305,034 sf 0.00% lmpervious = 0 sf
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10yr-24hr West Pond
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Type Il 24-hr Rainfall=l.57"
Printed gl17l20l1 1:27:43 PM

Summary for Subcatchment W-t: Watershed W-l

Runoff = 1.54 cfs @ 12.13 hrs, Volume= 5,136 cf, DePth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sf) CN Description
105.474 87
105,474 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) {fUft) (fUsec) (cfs)

19.5 1,297 0.0250 1.11 Lag/GN Method,

o
(,

3I
l!

Subcatchment W-l: Watershed W-l

12 13 14 15 16 17
Time (hours)

18 19 20 21

Hydrograph
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Type ll 24-hr Rainfall=I.57"
Printed 911712010 1:27.44 PM
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$ummary for Subcatchment W-2: Watershed W-2

Runoff = 2.50 cfs @ 12.04 hrs, Volume= 6,268 cf, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sfl CN Description
128,724 87
128,724

Tc Length

Pervious Area

Slope Velocity Capacity Description
min) (feet fUsec

635 0.0250 0.9611.0

u,
(,

=otr

Lag/CN Method,

Subcatchment W-2: Watershed W-2

12 13 14 15 16 17 18 1S 20 21 22 23 24 25 26 27
Time (hours)

Hydrograph
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Summary for Subcatchment W-3: Watershed W-3

Runoff = 1.55 cfs @ 12.00 hrs, Volume= 3,449 cf, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=1.57"

Area (sfl CN Description
70.836 87
70,836 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

8.0 447 0.0270 0.93 Lag/GN Method,

Subcatchment W-3: Watershed W-3

12 13 14 15 16 17 18 19 20 21

Time (hours)

Hydrograph

Type ll 24-hr
Rainfall=1.57"

Runoff A:rea=70,836 sf
Runoff: Vol:u rne=3,449 cf

Runoff ps,pth=0.58"

Flow Length=4{7'
Slope=0.0270'/'

Tc=8,0 min
: CN=,87



G:\UC1 091 \02 - Permit application\Hydrology\
10yr-24hr West Pond
Prepared by EarthFax Engineering, Inc.

lnflow Area =
lnflow =
Outflow =

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.28 fps, Min. Travel Time= 0.1 min
Avg. Velocity - 1.70 fps, Avg. Travel Time= 0.4 min

Peak Storage= 17 cf @ 12.15 hrs, Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 12.31 cfs

18.0" Diameter Pipe, n= 0.020
Length= 40.0' Slope= 0.0325'/'

Reach C3: Gulvert C-3

I lyv t, La .r, ,

Printed gl17 12010 1:27:44
Tvpe ll 24-hr Rainfall=l.57"ype

:27:44 PM

HvdroCAD@ 6.50 s/n 003900 @ 2007 HvdrocAD soflware Solutions LLc Page 8

Summary for Reach G3: Culvert C-3

[52] Hint lnleUOutlet conditions not evaluated
[62] Waming: Exceeded Reach W2D OUTLET depth by O.22' @ 12.20 hrs

lnlet Invert= 5,512.10', Outlet Invert= 5,510.80'

.]

W

128,724 sf , 0.00% lmpervious, Inflow Depth = 0.58"
2.22 cfs @ 12.15 hrs, Volume= 6,268 cf
2.21 cfs @ 12.15 hrs, Volume= 6,268 cf, Atten= 0%, Lag= 0.2 min

Hydrograph

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



Inlet Invert= 5,512.00', Outlet lnvert= 5,510.90'

-,-
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GlUC1091\02 - Permit application\Hydrolog$
l0yr-24hr West Pond Type il 2+hr Rainfall=l .57"
erepared by EarthFax Engineering, Inc. Printed 9/1712010 1:27"44 PM
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Soflware Solutions LLC Page I

Summary for Reach G4: Gulvert G4

[52] Hint InleUOudet conditions not evaluated
[62] Warning: Exceeded Reach WlDU OUTLET depth by 1.20'@ 0.00 hrs

Inflo,v Area = 105,474 sf, 0.00% lmpervious, Inflow Depth = 0.58"
Inflo,r, = 1.28 cb @ 12.36 hrs, Volume= 5,136 cf
Outflor/ = 1.28 cfs @ 12.37 hrs, Volume= 5,136 cf, Atten='l%, Lag= 9.3 6;1

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.83 Fs, Min. Travel Time= 0.5 min
Avg. Velocity = 0.96 hs, Avg. Travel Time= 1.4 min

Peak Storage= 36 cf @ 12.36 hrs, Average Depth at Peak Sbrage= 0.46'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 6.41 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 80.0' Slope= 0.0138 '/'

Reach G4: Culvert C-4

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

Hydrograph
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Type ll 24-hr Rainfall=l .57'

Prepared by EarthFax Engineering, Inc. Printed 9/172010 1127144 PM
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Summary for Reach G5: Gulvert G6

[52] Hint Inleuoutlet conditions not evaluated
[62] Waming: Exceeded Reach WlDL OUTLET depth by 1.90' @ 10.55 hts
[62] Waming: Exceeded Reach W3D OUTLET depth by 1.98' @ 12.30 hrs

Inflo , Area = 305,034 sl 0.000/6 lmpervious, Inflow Depth = 0.58"
f nflo r = 3.02 cfs @ 12.25 hrs, Volume= 14,852 d
Outflow = 3.02 cfs @ 12.25 hrs, Volume= 14,852 d, Atten= 006, Lag= 9.1 t,n

Routing by Sbrlnd+Trans method, Time Span= 0.00-30.00 hrs, dF 0.05 hrs
Max. Velocity= 9.32 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.45 Fs, Avg. Travel Time= 0.1 min

Peak Storage= 6 cf @ 12.25 hrs, Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 24.12 cb

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 20.0' Slope= 0.1950 7'
Inlet InverF 5,509.90', Outlet InverF 5,506.00'

Reach G5: Gulvert C-5

12 13 14 15 16 17 18 19 20 21
Time (hours)

al,
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Hydrograph
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Type Il 24-hr Rainfall=I.57"
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Summary for Reach WI DL: Lower W-l Ditch

[62] Warning: Exceeded Reach C3 OUTLET depth by 0.50' @ 12.40 hrs
[62] Warning: Exceeded Reach C4 OUTLET depth by 0.39' @ 12.15 hrs

Inflon,Area = 234,198 sl 0.00% lmpervious, InflouDepth = 0.58"
fnflorrt = 2.74 cis @ 12.18 hrs, Volume= 11,403 d
Outflor = 2.68 cfu @ 12.27 hts, Volume= 11,403 cf, Atten= 2%, Lag= 5.1 t'n

Routing by Sbrlnd+Trans method, Time Span= 0.00-30.00 hrs, dts 0.05 hrs
Max. Velocity= 2.02 fps, Min. Travel Time= 2.6 min
Avg. Velocity = 0.76 frs, Avg. Travel Time= 7.0 min

Peak Storage= 426 d @ 12.22 hrs, Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 29.49 cfs

0.00' x 2.00' deep channel, n= 0.035
Side Slope Z-value= 2.0 ? Top Width= 8.00'
Length= 320.0' Slope= 9.gggg t
Inlet Invert= 5,510.80', Outlet Inverts 5,508.00'

Reach WI DL: Lower W-1 Ditch

12 13 14 15 16 17 18 19 20 21
Time (hours)

ut
IJ
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Hydrograph
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Summary for Reach WIDU: Upper W-{ Ditch

f nflow Area = 105,474 st, 0.00% lmpervious, Inflofl Depth = 0.58"
f nflow = 1.54 cfs @ 12.13 hrs, Volume= 5,136 cf
Outflow = 1.28 cfs @ 12.36 hrs, Volume= 5,136 cf, Atten= 17%, Lag= 13.5 min

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.04 fps, Min. Travel Time= 7.9 min
Avg. Velocity = 0.78 fps, Avg. Travel Time= 20.6 min

Peak Storage= 61 2 d @ 12.22 hts, Average Depth at Peak Storage= 0.56'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 38.02 cfs

0.00' x 2.00' deep channel, n= 0.035
Side Slope Z-value= 2.0 7 Top Width= 8.00'
Length= 963.0' Slope= g.g145 t
Inlet Invert= 5,524.80', Outlet Invert= 5,510.80'

Reach Wi DU: Upper W-l Ditch
Hydrograph

n
(J

o
tr

12 13 14 15 16 17 18
Time (hours)

19 20 21 22 23
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Summary for Reach W2Dr W-2 Dltch

fnflowArea = 'l.28,724 sf, 0.00% lmpervious, Inflor Depth = 0.58"
Inflorv = 2.50 cfu @ 12.04 hrs, Volume= 6,268 cf
Outflow = 2.22 ds @ 12.15 hrs, Volume= 6,268 cf, Atten= 11016, Lag=6.8 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.99 fps, Min. Travel Time= 4.2 min
Avg. Velocity = 0.50 hs, Avg. Travel Time= 16.7 min

Peak Storage= 56e d @ 12.0A hrs, Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 1.00', Capaci$ at Bank-Full= 23.56 cfs

4.00' x 1.00' deep channel, n= 0.035
Side Slope Z-value= 2.0 1.0'l' Top Width= 7.00'
Length= 500.0' Slope= 0.0158 '/'
Infet f nvert= 5,520.00', Outlet InverF 5,512.10'

Reach tlUZD: W-2 Ditch

Hydrograph

o
o

'otL-

12 13 14 15 16 17 18 19 20 21
Time (hours)

2522 23 24
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$ummary for Reach W3D: W-3 Ditch

Inflow Area = 70,836 sf, 0.00% lmpervlous, Inflow Depth = 0.58"
Inflow = 1.55 cfs @ 12.00 hrs, Volume= 3,449 cf
Outflow = 1.45 cfs @ 12.04 hrs, Volume= 3,449 cf, Atten= 60lo, Lag= 2.4 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.02 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 0.78 fps, Avg. Travel Time= 3.4 min

Peak Storage= 118 cf @ 12.02 hrs, Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.65 cfs

0.00' x 1.00' deepchannel, n= 0.035
Side Slope Z-value= 4.5 1.0 '/' Top Width= 5.50'
Length= 160.0' Slope= 0.0156'l'
Inlet Invert= 5,510.50', Outlet Invert= 5,508.00'

Reach W3D: W-3 Ditch

12 13 14 15 16 17 18 19 20 21
Time (hours)

Hydrograph
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Summary for Pond WP: West Sed Pond

Inflow Area = 305,034 sf, 0.00% lmpervious, Inflow Depth = 0.58"
Inflow = 3.02 cfs @ 12.25 hrs, Volume= 14,852 cf
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min

Routing by Stor-lnd method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 5,503.96'@ 30.00 hrs Surf.Area= 4,030 sf Storage= 14,852 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storaqe Storage Descripliq4
#1 5,498.23' 36,065 cf 17.00'W x 78.00'L x 9.77'H Prismatoid Z=2.0

12 13 14 15 16 17 18 19 20 21

Time (hours)

n
(t

Bo
tr

Pond WP: West $ed Pond

Hydrograph
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Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)

87759,267

759,267

(E- 1, E-2, E-3, E-4, E-5)

TOTAL AREA
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Area Soil
(sq-ft) Goup

Soil Listing (all nodes)

Subcatchment
Numbers

O HSGA
O HSGB
O HSGC
O HSGD

759,267 Other
759,267

E-1, E-2, E-3, E-4, E-5

TOTAL AREA
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Reach C6: Culvert C-G

Reach C7: Culvert C-7

Type ll 24-hr 6.00 hrs Rainfall=1.29'
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Time span=O.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment E-l: Watershed E-1 Runoff Area=88,103 sf 0.00% lmpervious Runoff Depth=0.40"
Ffov Length=1,752' Slope=9.9219 7 fe27.1 min CN=87 RunoF0.98 cts 2,902 cf

Subcatchment E-2: WateFhed E-2 Runofi Area=66,123 sf 0.00% lmpeMous Runoff Depth=0.40"
Ffow Length=s8l' Slope=0.0210 7 Tc=11.2min CN=87 Runofts1.42 cls 2,178 d

Subcatchment E-3: WateFhed E{ Runofi Area=289,991 sf 0.00% lmpeMous Runoff Depth=0.40"
Flow Length=1,091' Slope=0.0300 T Tc=15.5 min CN=87 Runoff=4.88 cb 9,552 cf

Subcatchment E4: WateFhed E4 Runofi Area=29,947 sf 0.00% lmpervious Runoff Dopth=0.40'
Flor Length=561' Slope=0.2500 7 Tc-3.2 min CN=87 Runoff=1.16 cfs 986 cf

Subcatchment E€: Watershed E.5 Runof Area=285,103 sf 0.00% lmpervious Runofi Depth=0.40"
Flow Length=g25' Slope=0.0250 7 Tc-14.9 min CN=87 Runoft4.98 cfs 9,391 cf

Reach C1: Culvert C-l Avg. Depth=0.35' Max Vel=4.tltl Ds InflotFl.42 cts 2,'178 cf
D=l8.0" n=0.020 L=,10.0' 5=0.0300 7 Capacity=i1.83 cfs Outflow=1.40 c'fs 2,178cf

Reach C2: Culvert C-2 Avg. D€pth=0.24' Max Vel=3.45 fps Inflow=0.65 cE 986 c'f
D=18.0" n=0.020 L=40.0' 5=0.0275 'l Capacity=1 1.32 cfs Outflow=0.63 cfs 988 cf

Avg. Depth=0.83' Max Vel=4.83 fps Inflow=4.88 cfs 9,552 cf
D=18.0" n=0.025 L=200.0' 5=0.0225'/ Capacity=8.19 cfs Outflow=4.80 cfs 9,552 cf

Avg, Depth=0,69' Max Vel=11.54 fps lnflow=9.25 cfs 25,010 cf

Reach E3D: E-B Ditch

Reach E4D: E4 Ditch

Reach ESD: E-5 Ditch

Pond EP: East $ed Pond

D=18.0' n=0.025 L=20.0' S=0.150O'f Capadty=21.16 cfs Outflovy=g.24 cft 25,010 c{

Reach EIDL: Lower E-l Ditch Avg. Depth=0.69' Max Vel=2.42 frs Inflow=1.7s c,ft 6,068 cJ

n=0.035 L=287.0' 5=0.0171 ? Capadty=13.67 ck outflow=1.74 cfr 6,068 c'f

Reach EIDU: Upper E-l Ditch Avg. Depth=0.82' Max Vel=2.28 Ss Inflo$r=l.75 c'fB 5,080 cf
n=0.035 L=720.0' 5=0.0150 '/ Capacity=7.67 cfs Outflow=1.53 cfs 5,080 cf

Avg. Depth=0.79' Max Vel=3.18 fps lnflow=4.80 cfs 9,552 cf
n=0.035 L=283.0' 5=0.0194 '/' Capacity=21.95 cfs Outflow=4.62 cfs 9,552 cf

Avg. Depth=0.50' Max Vel=1.83 fps Inflow=1.16 cfs 986 cf
n=0.035 L=561.0' 5=0.0159 '/' Capacity=7.21 cfs Outflow=0.65 cfs 986 cf

Avg. Depth=O.70' Max Vel=1.98 fps Inflow=4.98 cfs 9,391 cf
n=0.035 L=746,0' 5=0.0091 '/' Capacity=10.01 cfs Outflow=3.89 cfs 9,391 cf

Peak Elev=5,504.26' Storage=61,684 cf Inflow=9.24 cfs 25,010 cf
Outflow=2.26 cfs 18,184 cf

Total Runoff Area = 759,267 sf Runoff Volume = 25,009 cf Average Runoff Depth = 0.40"
100.00% Pervious = 759,267 sf 0.00% lmpervious = 0 sf
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Summary for Subcatchment E-l: Watershed E-1

Runoff = 0.98 cfs @ 3.34 hrs, Volume= 2,902 cf, Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.29"

Area (sfl CN Descri
88.103 87
88,1 03 Peruious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

27.1 1,752 0.0210 1.08 Lag/GN Method,

$ubcatchment E-1: Watershed E-l

13 14 15 16 17 18 19
Time (hours)

.g
sl
B
e
lJ.

Hydrograph

,

Type ll 24-hr 6.00 hrs
: Rainfall=1.29"
i:

R,unoff Area=88,;1 03 sf
:

Runoff: Volum e=2,902 cf
Runoff Depth=0.40"
Flow Length=1,752'

Qlope=0.0210 '/'
Tci=27.1min
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Summary for Subcatchment E-2: Watershed E-2

Runoff = 1.42 cfs @ 3.12 hrs, Volume= 2,178 cf , Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall= 1.29"

Area {sfl CN Description
66.123 87
66,123 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

11.2 581 0.0210 0.86 Lag/CN Method,

Subcatchment E-2: Watershed E-2

13 14 15 16 17 18 19 20 21

Time (hours)

n
(,

3
-9lr

Hydrograph

Type ll 24-hr 6.00 hrs
Rainfall=1.29"

Runoff A:rea=66,;1 23 sf
Runoff: Volume=2,:1 78 cf

Runoff De:pth=0.40"
Flow Length=581'

Slope=Q.0210 '/'
Tc=l1.2 min
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Summary for Subcatchment E-3: Watershed E-3

Runoff = 4.88 cfs @ 3.18 hrs, Volume= 9,552 cf, Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.29"

Area (sfl CN Description
289.991 87
289,991 Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fUft} (fUsec) (cfs)

15.5 1,091 0.0300 1.17 Lag/GN Method,

Subcatchment E-3: Watershed E-3

12 13 14 15 16 17
Time (hours)

o
o

3g
lr

Hydrograph
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Summary for Subcatchment E4: Waterched E4

[49] Hint Tc<2dt may require smaller dt

Runoff = 1.16 cfs @ 3.01 hrs, Volume= 986 cf, Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.29"

Area (sf) CN Description
29.947 87
29,947 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

3.2 561 0.2500 2.96 Lag/cN Method,

Subcatchment E-4: Watershed E-4

10 11 12 13 14 15 16 17 18 19 20 21
Time (hours)

t,
(,

l
e
TL

Hydrograph
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Summary for Subcatchment E-5: Watershed E-5

Runoff = 4.98 cfs @ 3.17 hrs, Volume= 9,391 cf, Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.29"

Area (sf) CN Description
285.103 87
285,103 Pervious Area

Tc Length Slope Velocity Capacity
(min) (feet) (fUft) (ft/sec) (cfs)

Description

14.9 925 0.0250 1.04 Lag/CN Method,

$ubcatchment E-5: Watershed E-5

11 12 13 14 15 16 17
Time (hours)

20 21 22 23 24 25 26
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Summary for Reach Cl: Gulvert C-1

I52l Hinf Inbvoutlet conditions not evaluated

lnflow Area =
lnflow =
Outflow =

66,123 sf, 0.00% lmpervious, Inflow Depth = 0.40"
1.42 cfs @ 3.12 hrs, Volume= 2,178 cf
1.40 cfs @ 3.12 hrs, Volume= 2,178 cf , Atten= 1%, Lag- 0.2 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.46 fps, Min. Travel Tlme= 0.1 min
Avg. Velocity = 1.99 fps, Avg. Travel Time= 0.3 min

Peak Storage= 13 cf @ 3. 12 hrs, Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 11.83 cfs

18.0" Diameter Pipe, n= 0.020 Corrugated PE, corrugated interior
Length= 40.0' Slope= 0.0300'/'
lnlet Invert= 5,520.70', Outlet Invert= 5,519.50'

Reach G1: Culvert C-l

12 13 14 15 16 17 18
Time (hours)

o
(,

3o
tr

Hydrograph
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Summary for Reach G2: Culvert C-2

[52J Hint InleVOutlet conditions not evaluated
[61] Hint Exceeded Reach E4D outlet invert by 0.24'@ 3.15 hrs

lnflow Area =
lnflow =
Outflow =

29,947 sf, 0.00% lmpervious, Inflow Depth = 0.40"
0.65 cfs @ 3.16 hrs, Volume= 986 cf
0.63 cfs @ 3.16 hrs, Volume= 988 cf, Atten= 3%, Lag= 0.2 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 3.45 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.27 fps, Avg. Travel Time= 0.5 min

Peak Storage= 7 cf @ 3.16 hrs, Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 11.32 cfs

18.0" Diameter Pipe, n= 0.020 Corrugated PE, corrugated interior
Length= 40.0' Slope= 0.0275'/'
Inlet Invert= 5,509.80', Outlet lnvert= 5,508.70'

Reach C2: Culvert C-2

Hydrograph
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Summary for Roach C6: Culvert C6

[52] Hint Inleuoutlet conditions not evaluated

Inflow Area = 289,991 sl 0.00% lmpervious, Inflofl Depth = 0.40"
Inflow = 4.88 cfs @ 3.18 hrs, Volume= 9,552 cf
Outfloi, = 4.80 cfs @ 3.20 hrs, Volume= 9,552 cf, Aften= 2o6, Lag= 1.5 t;n

Routing by Sbrlnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.83 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 2.13 fps, Avg. Travel Time= 1.6 min

Peak Storage= 202 cf@ 3.19 hrs, Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.19 cfs

18.0" Diameter Pipe, n= 0.025 Conugated metal
Length= 200.0' Slope= 0.0225 7
Inlet Invert= 5,514.00', Ouuet Invert= 5,509.50'

Reach C6: Culvert G-6

Hydrograph

o
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12 13 t4 15 16 17 18
Time (hours)
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Summary for Reach C7: Culvert C-7

[52] Hinf Inlevoutlet conditions not evaluated
[62] Warning: Exceeded Reach ElDL OUTLET depth by 1.21' @ 3.30 hrs

[62] Warning: Exceeded Reach E3D OUTLET depth by 1.07'@ 3.45 hrs

[62] Warning: Exceeded Reach E5D OUTLET depth by 1.24'@ 3.40 hrs

lnflowArea = 759,267 sf, 0.00% lmpervious, Inflow Depth = 0.40"
Inflovr, = 9.25 cft @ 3.32 hrs, Volume= 25,010 cf
Outffow = 9.24 ds @ 3.32 hrs, Volume= 25,010 d, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00t0.00 hrs, dt= 0.05 hrs
Max. Velocity= 11.54 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.86 fps, Avg. Travel Time= 0.1 min

Peak Storage= 16 d @3.32 hrs, Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 21.16 ctu

18.0" Diameter Pipe, n= 0.025 Conugated metal
Length= 20.0' Slope= 9.1599 t
Inlet Invert= 5,505.00', Outlet Invert= 5,502.00'

Reach C7: Culvert C-7

Hydrograph

12 13 14 15 16 17 18
Time (hours)
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Summary for Reach EIDL: Lower E-1 Ditch

[62] Waming: Exceeded Reach C2 OUTLET depth by 0.56' @ 3.40 hrs
[61] Hin[ Exceeded Reach ElDU outlet invert by 0.69' @ 3.35 hrs

Inflow Area = 184,173 sl 0.00% lmpervious, Inflorv Depth = 0.40'
Inflo/r, = 1.75 cfs @ 3.33 hrs, Volume= 6,068 cf
Outflorv = 1.74 & @ 3.40 hrs, Volume= 6,068 cf, Atten= 1o/o, Lag= 4.4 6in

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 h|s, dts 0.05 hrs
Max. Velocity= 2.42 frs, Min. Travel Time= 2.0 min
Avg. Velocity = 0.89 fps, Avg. Travel Time= 5.4 min

Peak Sbrage= 207 cf @ 3.36 hrs, Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 13.67 cfs

0.00' x 1.50' deep channel, n= 0.035
Side Slope Z-value= 1.5 7 Top Width= 4.50'
Length= 287.0' Slope= 6.9171 '1
Inlet InverF 5,508.70', Outlet Invert= 5,503.80'

o
t,

io
tr

Reach El DL: Lower E-l Ditch

12 t3 14 15 16 17 18
Time (hours)

Hydrograph
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Summary for Reach El DU: Upper E-1 Ditch

[62] Warning: Exceeded Reach Cl OUTLET depth by 0.62' @ 3.40 hrs

f nflovv Area = 1il,226 st, 0.00% lmpervious, Inflo^r Depth = 0.40"
Inflorv = 1.75cfs@ 3.16 hrs, Volume= 5,080 cf
Oumor/ = 1.53 cfs @ 3.37 hrs, Volume= 5,080 cf, Atten= 12o/o, Lag= 12.5 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.28 fps, Min. Travel Time= 5.3 min
Avg. Velocity = 0.85 fps, Avg. Travel Time= 14.2 min

Peak Storage= 485 6 @3.27 hrs, Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 7.67 cfrs

0.00' x 1.50' deep channel, n= 0.035
Side Slope Z-value= 1.0 '/ Top Width= 3.00'
Length= 720.0' Slope= 0.0150 7
Inlet InverF 5,519.50', Outlet Invert= 5,508.70'

12 13 14 1s 16 17 18 19 20
Time (hours)

Reach El DU: Upper E-l Ditch
Hydrograph

21 22 23 24 2s 26 27 28 29 30
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Summary for Reach E3D: E-3 Ditch

[62] Waming: Exceeded Reach C6 OUTLET depth by 0.07' @ 3.35 hrs

Inflow Area = 289,991 st 0.00% lmpervious, Inflor Depth = 0.40"
Inflow = 4.80 cts @ 3.20 hr6, Volume= 9,552 cf
Outflow = 4.62 ds @ 3.25 hrs, Volume= 9,552 cf, Atten= 4%, Lag= 3.9 1;n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dts 0.05 hrs
Max. Velocity= 3.18 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.36 fps, Avg. Travel Time= 3.5 min

Peak Storage= 421 d @ 3.22 hts, Average Oepth at Peak Storage= 0.79'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 21.95 cfrs

0.50' x '1.50' deep channel, n=0.035
Side Slope Z-value= 2.5 1.O '/ Top Width= 5.75'
Length= 283.0' Slope= 9.9194 t
Inlet Invert= 5,509.50', Outlet Invert= 5,5O4.00'

Reach E3D: E-3 Ditch

12 13 14 15 16 17 18 19 20 21

Time (hours)

Hydrograph
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Summary for Reach E4D: E4 Ditch

Inflorv Arca = 29,947 sf, 0.00% lmpervious, Inflow Depth = 0.40"
Inflow = 1.16cfr@ 3.01 hrs, Volume= 986 cf
Outfloiv = 0.65 cfs @ 3.16 hrs, Volume= 986 cf, Atten= 44%, Lag= 9.9 6;n

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrB, dtr 0.05 hrs
Max. Velocity= 1.83 fps, Min. Travel Time= 5.1 min
Avg. Velocity = 0.64 fps, Avg. Travel Time= 14.6 min

Peak Storage= 207 d @3.07 hrs, Average Depth at Peak Storage= 0.50'
Bank-Full Depth= 1.20', Capacity at Bank-Full= 7.21 cfs

0.00' x 1.20' deep channel, n= 0.035
Side Slope Z-value= 2.O 1.O'l Top Width= 3.60'
Length= 561.0' Slope= 0.0159 ?
Inlet lnvert= 5,518.70', Outlet Invert= 5,509.80'

Reach E4D: E-4 Ditch

o
{J

Bo
tr

12 13 14 15 16 17 18
Time (hours)

Hydrograph
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Summary for Reach ESD: E-5 Ditch

Inflow Area = 285,103 sf, 0.00% lmpervious, Inflow Depth = 0.40"
lnflow = 4.98 cfs @ 3.17 hrs, Volume= 9,391 cf
Outflow = 3.89 cfs @ 3.36 hrs, Volume= 9,391 cf, Atten- 22o/o, Lag= 11.4 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.98 fps, Min. Travel Time= 6.3 min
Avg. Velocity = 0.54 fps, Avg. Travel Time= 23.0 min

Peak Storage= 1,475 cf @ 3.26 hrs, Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 10.01 cfs

0.00' x 1,00' deep channel, n= 0.035
Side Slope Z-value= 4.0 '/' Top Width= 8.00'
Length= 746"0' Slope= 0.0091 '/'
lnlet Invert= 5,510.60', Outlet Invert= 5,503.80'

Reach E5D: E-5 Ditch

Hydrograph

12 1e 14 15 16 17 18
Time (hours)
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Summary for Pond EP: East Sed Pond

[62] Warning: Exceeded Reach C7 OUTLET depth by 1.96' @ 4.'15 hrs

InflowArea = 759,267 sl 0.00% lmpervious, Inflow Depth = 0.40"
Inflow = 9.24 cfs @ 3.32 hrs, Volume= 25,0'10 cf
Outflow = 2.26 & @ 3.92 hrs, Volume= 18,184 cf, Atten= 76%, Lag= 36.3 min
Primary = 2.26 ds @ 3.92 hrs, Volume= 18,184 cf

Routing by Stor-lnd method, Time Span= 0.00-30.00 hrs, dF 0.05 hrs / 2
Starting Elev= 5,503.00' Surf.Area= 9,328 sf Storage= 48,972 cf
Peak Efev= 5,504.26'@3.92 hrs Surf.Area= 10,660 sf Storage= 61,684 cf (12,712 cf above start)

Plug-Flow detention time= (not calculated: initial stoEge excedes outflow)
Center-of-Mass det. time= 75.7 min ( 3't6.4 - 240.7 )

Volume Invert Avail.Storaqe Storaqe Description
#1 5,493.80'

Elevation Surf.Area
(sq-ft)

78,991 cf Gustom Stage Data (Prismatic) Listed below (Recalc)

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

5,493.80
5,494.80
5,495.80
5,496.80
5,497.80
5,498.80
5,499.80
5,500.80
5,501.80
5,502.80
5,503.80
5,505.80

Device Routino

2,550
2,601
3,214
3,909
4,637
5,425
6,243
7,158
8,125
9,097

10,291
11,880

Invert

0
2,576
2,909
3,562
4,273
5,031
5,834
6,701
7,642
8,606
9,689

22,171

Outlet Devices

0
2,576
5,483
9,045

13,318
18,349
24,183
30,883
38,525
47,131
56,820
78,991

#1 Primary

frimary OutFlow Max=2.25 cfs @ 3.92 hrs HW=5,504.26' (Free Discharge)
T-1=Brorad-Grested Rectangular Weir (Weir Controls 2.25 cfs @ 2.00 fps)

5,503.70' 2.0' long x 3.0' breadth Broad-Grested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68 2.72 2.81
2.92 2.97 3.07 3.32
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Area
(sq-ft)

CN

re Solutions

Area Listing (all nodes)

Description
(su bcatchment-num bers)

305,034

305,034

(w-1,w-2,w-3)
TOTAL AREA
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Soil Listing (all nodes)

Subcatchment
Numbers

O HSGA
O HSGB
O HSGC
O HSGD

305,034 Other

305,034

w-1, w-2, w-3
TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment W-1: Watershed W-l Runoff Area=105,474 sf 0.00% lmpervious Runoff Depth=o'/+o"

Flow Length='1,297' Slope=0.0250 7 Tc=19.5 min CN=87 RunoF1.50 cts 3'474 cf

Subcatchment W-2: Watershed W-2 Runoff Area=128,724 sl 0.00% lmpervious Runoff Depth=0.40"

Flow Length=635' Slope=0.0251'l Tc=1 1 .0 min CN=87 Runoff=2.79 cfs 4,244 cf

Subcatchment W-3: Watershed W-3

Reach C3: Culvert C-g

Pond WP: West Sed Pond

Runoff Area=70,836 sf 0.00% lmpervious Runoff Depth=0.40"

FlowLength=447' Slope=0.0270'l Tc=8.0 min CN=87 Runoff=1.81 cfs 2,333 cf

Avg. Depth=0.49' Max Vel=4.51 fps Inflow=2.24 cfs 4,240 cf
D=18.0" n=0.025 L=40.0' 5=0.0325'/ Capacity=9.85 cfs Outflow=2.23 cfs 4,24A cf

Reach G4: Culvert C-4 Avg. Depth=0.44' Max Vel=2.76 fps Inflow=l.18 cfs 3,474 cf
D=18.0" n=0.025 L=80.0' 5=0.0138 T CapaciqF6.41 cfs Outflo/Fl.17 cb 3'474 cf

Reach C5: Culvert C€ Avg. Depth=0.34' Max Vel=9.02 Ds InflorF2'7o c'fs 10,047 cf
D=18.0' n=0.025 L=20.0' S=0.1950 't Cawciv=24.12 cfs OutflouF2.7o c{s 10,047 c'f

Reach WIDL: tower W-l Dltch Avg. Depth=0.78 Max Vel=1.95 fps lnf,w!=2.44 ds 7'7146
n=0.035 L=320.0 5=0.0088 7 Capacity=2g.4g cfs Oufiott =2.35 c-fs 7'714 c'f

Reach W{DU: Upper W-t Dltch Avg. Depth=0.55' Max Vel=2.oo fps Infl(,l =1.50 c'fs 3,474 c'f

n=0.035 L=963.0' S=0.01t15 7 Capacity=38.o2 cfs Outflotfl=l.18 cft 3'474 cf

Roach W2D: W-2 Ditch Avg. Depth=0.26 Max Vel=2.00 fps Inflow=z.7g cfs 4'240 cf
n=0.035 L=sOO.O' 5=0.0158 T Capacity=23.56 cfs Outflow=2'24 Gfs 4,240 cf

Reach WsD: W€ Ditch Avg. Deplh=0.916' Max Vel=2.13 Ds InflorF1.81 cfs 2'333 cf
n=0.035 L=160.0' 5=0.0156 '/ Capacity=8.65 cfs Outflow=1.66 cfs 2,333 cf

Peak Elev=5,508.11' Storage=36,065 cf Inflow=2.70 cfs 10,047 cf
Outflow=O.29 cfs 411 cf

Total Runoff Area = 305,034 sf Runoff Volume = 10,047 cf Average Runoff Depth = 0.40"
100.00% Pervious = 305,034 sf 0.00% lmperuious = 0 sf
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Summary for Subcatchment W-l: Watershed W-1

Runoff = 1.50 cfs @ 3.23 hrs, Volume= 3,474 cf , Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.29"

Area (sfl CN Descri
105.474 87
105,474

Tc Length

Pervious Area

Slope Velocity Capacity Description
feet fUft) (fUsec

1 9.5 1 ,2gT 0.0250 1 .1 1 Lag/GN Method,

Subcatchment W-l: Watershed W-1

12 13 14 1s 16 17 18 19 20 21

Time {hours}

o
(,

3o
l!

Hydrograph

.

Type ll 24-hr 6.00 hrs
Rainfall=1 .29"

Ru,noff Area= 105,,+74 sf
Runoff,Volume=3,AT4 cf

Runoff Depth=0.40"
Flow Length=1,297'

. SloPe=0.0250'/'
Tc=l9.5 min':

GN=87
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Summary for Subcatchment W-2: Watershed W-2

Runoff = 2.79 cfs @ 3.12 hrs, Volume= 4,24O cf , Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.29"

Area (sfl CN Description
128.724 87
128,724 Pervious Area

Tc Length Slope Vefocity Capacity Description
(min) (feet) (fuft) (fUsec) (cfs)

1 1.0 635 0.0250 0.96 LagtGN Method,

6
o

ig
ll.

Subcatchment W-2= Watershed W-2

13 14 15 16 17 18
Time (hours)

Hydrograph

Type ll 24-hr 6.00 hrs::
Rainfall=1.29"

Runoff Area=128,724 sf
Ru noft Vol;u m E=4,;,240 cf

Runoff De:pth=0.40"
Flow Length=635'

Slope=0.0250'/'
Tc=l1.0 min

GN=,87
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Summary for Subcatchment W-3: Watershed W-3

Runoff = 1.81 cfs @ 3.08 hrs, Volume= 2,333 cf, Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.29"

Area (sf) CN Description
70.836 87
70,836 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUfi) (fUsec) (cfs)

8.0 447 0.0270 0.93 Lag/CN Method,

Subcatchment W-3: Watershed W-3

o
o

i
o
tr

Hydrograph

rype ll 24-hl 
1;09 

hrs
Rainfall=1.29"

Runoff A,rea=70,836 sf
Ru noff: Volume=2,;333 cf

Runoff Depth=0.40"
Flow Length=447'

Slope=O.0270'f
Tc=8,0 min

. GN=87

12 13 14 15 16 17
Time (hours)

18 t9 20 21 22
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Summary for Reach C3: Gulvert C'3

[52] Hint InleUOutlet conditions not evaluated

[62] Warning: Exceeded Reach W2D OUTLET depth by 0.26' @ 3.25 hrs

Inflow Area = 128,724 sf , 0.00% lmpervious, Inflow Depth = 0.40"
lnflow = 2.24 cfs @ 3.25 hrs, Volume= 4,240 ct
Outflow = 2.23 cfs @ 3.25 hrs, Votume= 4,240 cf , Atten= 09/0, Lag= 0'3 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.51 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.47 fps, Avg. Travel Time= 0.5 min

Peak Storage= 20 cf @ 3.25 hrs, Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 9.85 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 40.0' Slope= 0.0325'/'
lnlet fnvert= 5,512.10', Outlet Invert= 5,510.80'

Reach G3: Gulvert G-3

Hydrograph

12 13 14 15 16 ',17 18 19 20 21 22 23 24 25 26 27 28
Time (hours)

o
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Summary for Reach G4: Gulvert C4

I52l Hint Inleuoutlet conditions not evaluated
[62] Waming: Exceeded Reach WIDU OUTLET depth by 1.20' @ 0.00 hrs

Inflow Area = 105,474 sf, 0.000/6 lmpervious, Inflow Depth = 0.40"
fnflow = 1.18 cts @ 3.47 hrs, Volume= 3,474 d
Outflow = 1.17 cfs @ 3.49 hrs, Volume= 3,474 cf, Atten= 1%, Lag= 1.1 min

Routing by Storind+Trans method, Time Span= 0.00-30.00 hrs, dts 0.05 hrs
Max. Velocity= 2.76 hs, Min. Travel Time= 0.5 min
Avg. Velocity = Q.92 fps, Avg. Travel Time= 1.4 min

Peak Storage= 34 cf @ 3.48 hrs, Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 6.41 cfs

18.0" Diamete. Pipe, n= 0.025 Conugated metal
Length= 80.0' Slope= 0.0138'/
Inlet Inverts 5,512.00', Outlet Invert= 5,510.90'

.E(t

'-9lJ.

Reach C4: Culvert C-4

12 13 14 15 16 17 18
Time {hours)

Hydrograph
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Summary for Reach C5: Gulvert C{

[52] Hint Inleuouuet conditions not evaluated
[62] Waming: Exceeded Reach WI DL OUTLET depth by 2.03' @ 3.05 hls
[62] Waming: Exceeded Reach W3D OUTLET depth by 1.96' @ 3.50 hrs

Infloltr Area = 305,034 st 0.00% lmpervious, Inflow Depth = 0.40"
f nflovr, = 2.70 ds @ 3.36 hrs, Volume= 10,U7 d
Outffon = 2.70 ds @ 3.36 hrs, Volume= 10,047 d, Atten= 0%, Lag= 9.1 t'n

Routing by StorJnd+Trans method, Time Span= 0.0&30.00 h|s, dt= 0.05 hrs
Max. Velocity= 9.02 fps, Min. Trsvel Time= 0.0 min
Avg. Velocity = 3.48 fps, Avg. Travel Time= 0.1 min

Peak Storage= 6 cf @ 3.36 hrs, Average Depth at Peak Storage= 0.34'
Bank-Fulf Depth= 1.50', Capacity at Bank-Full= 24.12 cls

18.0" Diameter Pipe, n= 0.025 Coffugated metal
Length= 20.0' Slope= 9.1959 't
Inlet Invert= 5,509.90', Outlet Invert= 5,506.00'

Reach G5: Gulvert G-5

Hydrograph

12 13 14 15 16 17 18
Time (hours)

19 20 21 22 23
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$ummary for Reach Wl DL: Lower W-l Ditch

[62] Warning: Exceeded Reach C3 OUTLET depth by 0.45' @ 3.55 hrs

[62J Warning: Exceeded Reach C4 OUTLET depth by 0.45' @ 3.25 hrs

f nflow Area = 234,198 sf, 0.00% lmpervious, Inflow Depth = 0.40"
Inflow = 2.44 cfs @ 3.27 hrs, Volume= 7,714 cf
Outflow = 2.35 cfs @ 3.37 hrs, Volume= 7,714 cf , Atten= 4%, Lag= 6.1 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.95 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 0.65 fps, Avg. Travel Time= 8.3 min

Peak Storage= 384 cf @ 3.32 hrs, Average Depth at Peak Storage= 0.78'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 29.49 cfs

0.00' x 2.00' deep channel, n= 0.035
Side Slope Z-value= 2.0'l' Top Width= 8.00'
Length= 320.0' $lope= 0.0088'/'
Inlet Invert= 5,510.80', Outlet Invert= 5,508.00'

Reach Wl DL: Lower W-1 Ditch

Hydrograph

12 13 14 15 16 17 18
Time (hours)

1S 20 21 22 23 24 25 26 27
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Summary for Reach WI DU: Upper W'1 Ditch

lnflow Area = 105,474 sf, 0.00% lmpervious, Inflow Depth = 0.40"
Inflow = 1.50 cfs @ 3.23 hrs, Volume= 3,474 cf
Outflow = 1.18 cfs @ 3.47 hrs, Volume= 3,474cf, Atten= 21o/o, Lag= 14.4 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.00 fps, Min. Travel Time= 8.0 min
Avg. Velocity = 0.70 fps, Avg. Travel Time= 22.8 min

Peak Storage= 572 cf @ 3.34 hrs, Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 38.02 cfs

0.00' x 2.00' deep channel, n= 0.035
Side Slope Z-value= 2.0'l Top Width= 8.00'
Length= 963.0' Slope= 0.0145'/'
Inlet Invert= 5,524.80', Outlet Invert= 5,510.80'

Reach WIDU: Upper W-{ Ditch

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time (hours)

.Elt
B
o
l!

Hydrograph



G :\UC 1 091 \02 - Perm it apptication\Hyd rology\HydroCAD\
25yr-6hr West Pond
Prepared by EarthFax Engineering, Inc.

Type tl 24-hr 6.00 hrs Rainfall=l .29'
Printed 911712010 3:57:16 PM

roCAD@ L

$ummary for Reach W2D: W-2 Ditch

Inflow Area = 128,724 sf , 0.00% lmpervious, Inflow Depth = 0.40"
lnflow = 2.79 cfs @ 3.12 hrs, Volume= 4,240 cf
Outflow = 2.24 cts @ 3.25 hrs, Volume= 4,240 cI, Atten= 20o/o, Lag= 7.8 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.00 fps, Min. Travel Time= 4.2 min
Avg.Velocity = 0.55 fps, Avg. Travel Time= 15.3 min

Peak Storage= 582 cf @ 3.17 hrs, Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 23.56 cfs

4.00' x 1.00' deep channel, n= 0.035
Side Slope Z-value= 2.0 1.0 '/' Top Width= 7.00'
Length= 500.0' Slope= 0.0158'/'
Inlet Invert= 5,520.00', Outlet lnvert= 5,512.10'

Reach W2D: W-2 Ditch

12 13 14 15 16 17 18 19 2A 21 22 23 24 25 26 27
Time (hours)

tl,
o

3
e
lL

Hydrograph
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G:\UC1 091\02 - Permit application\Hydrology\HydroCAD\
25yr-6hr West Pond
Prepared by EafthFax Engineering, Inc.

lnflow Area =
lnflow =
Outflow =

Type ll 24-hr 6.00 hrs Rainfall='|.29'
Printed 911712010 3:57:16 PM

Summary for Reach W3D: W-3 Ditch

70,836 sf, 0.00% lmpervious, Inflow Depth = 0.40"
1.81 cfs @ 3.08 hrs, Volume= 2,333 cf
1.66 cfs @ 3.12 hrs, Volume= 2,333 cf, Atten= 8%, Lag= 2.6 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.13 fps, Min, Travel Time= 1.3 min
Avg. Velocity = 0.88 fps, Avg. Travel Time= 3.0 min

Peak Storage= 137 ct @ 3.10 hrs, Average Depth at Peak Storage= 0.56'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.65 cfs

0.00' x 1.00' deep channel, n= 0.035
Side Slope Z-value= 4.5 1.0 '/' Top Width= 5.50'
Length= 160.0' Slope= 0.0156'/'
Inlet Invert= 5,510.50', Outlet Invert= 5,508.00'

Reach W3D: W-3 Ditch

12 13 14 15 16 17 18 19 20 21

Time (hours)

o
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Type ll 24-hr 6.00 hrs Rainfall=!.29'
Printed 911712010 3:57:16 PM

HvdiocAtt@ 6.50 s/n 003900-@ 2oo7 HvdrocAD sotuare solutions LLC Page1s

Summary for Pond WP: West Sed Pond

[93] Warning: Storage range exceeded by 0.11'
[85] Waming: Oscillations may require Finer Routing>1
[62] Waming: Exceeded Reach CS OUTLET depth by 2.00' @ 6.20 hrs

Infloiv Area = 305,034 sf, 0.0006 lmpervious, Inflow Depth = 0.40"
f nflo/y = 2.70 cb @ 3.36 hrs, Volume= 10,U7 d
Outfrow = 0.29 cfs @ 6.21 hrs, Volume= 411 cf, Aften= 89%, Lag= 170.9 min
Primary = 0.29 cfs @ 6.21 hrs, Volume= 411 cl

Routing by Storlnd method, Time Span= 0.00-30.00 hrs, dF 0.05 hrs
Starting Elev= 5,506.40' Surf.Area= 5,499 sf Stolege= 26,424 cf
Peak Efev= 5,508.11' @6.21 hrs Surf.Area= 6,566 sf Sbrage= 36,065 cf (9,641 cf above start)

Plug-Flo , detenti6n gms= (not calculated: initial storage excedes outflo\fl)
Center-of-Mass det time= 152.4 min ( 396.6 - 244.3 )

Volume Invert Avail.Storaqe Storaqe Description
#1 5,498.23'

Device Routinq

36,065 cf 17,00'W x 78.00'L x 9.77'H Prismatoid Z=2.0

lnvert Outlet Devices
#1 Primary

frimary OutFlow Max=0.24 cfs @ 6.21 hrs HW=5,508.10' (Free Discharge)
Ll=Broad-Grested RectangularWeir (Weir Controfs 0.24 cfs @ 0.81 fps)

5,508.00' 3.0' long x 2.0' breadth Broad-Grested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50
3.00 3.50
Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88 2.85 3.07
3.20 3.32



G:\UC1 091\02 - Permit application\Hydrology\HydroCAD\
25yr-6hr West Pond
Prepared by EarthFax Engineering, lnc.

Type Il 24-hr 6.00 hrs Rainfall=I.29"
Printed 911712010 3:57:16 PM

roCAD@ 8.50 s/n roCAD Software

Pond WP: West Sed Pond

Hydrograph
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A
East Sed Pond

@@4ffi Drainage Diagram for 100yr-6hr East Pond
Prepared by EarthFax Engineering, Inc., Printed 911712010

HydroCAD@ 8.50 s/n 003900 O 2007 HydroCAD Software Solutions LLC



G:\UC1 091 \02 - Permit application\Hydrology\ East ditch and hydro calcs for 100-yr, 6-hr storm

100yr-6hr East Pond
preiared by EarthFax Engineering, Inc. Printed 9/172010 12:22:57 PM
HvdroCAO@ 6.50 s/n oo39o0-@ 2OO7 HvdroCAD Softvare Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)

759,267

759,267

87 (E-1, E-2, E-3, E-4, E-5)

TOTAL AREA



G:\UC1 091\02 - Permit application\Hydrology\ East ditch and hydro calcs for 100-yr, 6-hr storm

100yr6hr East Pond
Preiared by EarthFax Engineering, Inc. Printed 9/'172010 12:22:57 PM
HvdioCAD@6.50 s/n 003900-@ 2007 HydroCAD Softr are solutions LLc Page 3

Soil Listing {all nodes}

Area Soil Subcatchment
(sq-fr) Goup Numbers

O HSGA
O HSGB
O HSGC
O HSGD

759,267 Other
759,267

E-1, E-2, E-3, E-4, E-5
TOTAL AREA



G:\UC1 091 \02 - Permit application\Hydrology\ East ditch and hydro calcs for 100-yr, 6-hr storm

looyl-6hrEastPond Typell 24hr6'00hrs Rainfall=1.74"
Preparcd by EarthFax Engineering, Inc. Printed 9/172010 12:23iOO PM

l-ime span=0.00-30.00 hrs, dtro.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment E-t: Waterthed E-l Runofi Area=88,103 sf 0.00% lmpervious Runoff Deplh=0.71"
Ffoi. Length=1,752' Slope=9.9219 7 Tc27.1min CN=87 Runofts1.88 cts 5,195 cf

Subcatchment E-2: WateBhed E-2 Runofr Area=66,123 sf 0.00% lmpeMous Runoff Dopth=0.71"
Flo\ Length=s81' Slope=0.0210'f Tc=11.2 min CN=87 Runofi=2.7o cfs 3,899 cf

Subcatchment E3: Watershed E-3 Runof Area=289,991 sf 0.00% lmpeMous Runofi Depth=0.71"
Flow L€ngth=1,091' Slope=0.0300 7 Tc=15.5 min CN=87 Runofi=g.rll c6 17,098 cf

Subcatchment E4: WaeEhed E4 Runofi Arca=29,947 sf 0.00% lmpBlvious Runofi Depth=0.71"
Flo$/ Length=561' Slop€=0.2500 7 Tc=3.2 min CN=87 Runoft2.2o c-fs 1,766 cf

Subcatchm€nt E-5: Watershed E-5 Runoff Area=285,103 sf 0.00% lmpervious Runoff Depth=0.71"
Flow Length=g2s' Slope=9.9259 7 TcF14.9 min GN=87 Runoft9.4g c{s 16,810cf

Reach Cl: Culvert C-l Avg. Depth=0.49' Max Vel=5.39 fps Inflofl=2.7o cfs 3,899 cf
l=18.0" n=0.020 140.0' 5=0.0300 7 Capacity=l1.83 c'fs outflow=2.68 cft 3,899 c{

Reach C2: Culvert C-2 Avg. Depth=0.34' Max Ve134.20 fps Inflow=l.27 cft 1,766 Gf

l=18.0" n=0.020 L=40.0' 5=0.0275 7 Capacity=11.32 cfs Outflow=l.24 cfs 1,769 cf

Reach C6: Culvert C{ Avg. Depth=l.so' Max Vel=5.26 tss Inflo\Fg.4i cfs 17,098 cf
D=18.0" n=0.025 L=200.0' 5=0.0225 7 Capadty=8.lg c{s Outflor=8.50 cft 17,098 c{

Resch C7: Culyott C-7 Avg. Dep15=1.19' Max Vel=13.5.3 fps Inllo =18.87 cfs 4,770 d
D=18.0" n=0.025 L=20.0' S=0.1500 7 Capacity=2l.16 c-fs Outfla.v=l8.86 de M,77O d

Reach EIDL: lower E-1 Dltch Avg. Depth=0.89' Max Vel=2.87 fps lnflovy=3./t4 cft 10,862 c'f

n=0.035 L=287.O S=0.0171 7 Capacity=13.67 sfs Outflorr=3./O cft 10,862 cf

Reach EIDU: Upper E-l Ditch Avg. Depth=1.06' Max Vel=2.70 frs Inflour=3.37 cts 9,093 cf
n=0.035 L=720.0' 5=0.0150 '/' Capacity=7.67 cfs Outflow=3.02 cfs 9,093 cf

Avg. Depth=1 .02' Max Vel=3.70 fps lnflow=8.50 cfs 17,098 cf
n=0.035 L=283.0' 5=0,0194'/ Capacity=21.95 cfs Outflow=8.44 cfs 17,098 cf

Avg. Depth=0.65' Max Vel=2.22 fps Inflow=Z.20 cfs 1,766 cf
n=0.035 L=561.0' 5=0.0159 '/ Capacity=7.21 cfs Outflow=1 .27 cfs 1,766 cf

Avg. Depth=0.91' Max Vel=2.35 fps lnflow=9.49 cfs 16,810 cf
n=0.035 L=746.0' 5=0.0091 '/ Capacity=10.01 cfs Outflow=7.79 cfs 16,810 cf

Peak Elev=5,502.54' Storage=44,769 cf Inflow=18.86 cfs 44,77O cl
Outflow=0.O0 cfs 0 cf

Total Runoff Area = 759,267 sf Runoff Volume = 44,768 cf Average Runoff Depth = 0.71"
100.00% Penrious = 759,267 sf 0.00% lmperuious = 0 sf

Reach E3D: E-3 Ditch

Reach E4D: E-4 Ditch

Reach E5D: E-5 Ditch

Pond EP: EastSed Pond



G:\UC1 091 \02 - Permit application\Hydrology\
100yr-6hr East Pond
Prepared by EarthFax Engineering, Inc.

East ditch and hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=I.74"

Printed 911712010 12:23:00 PM

HvdroCAD@ 8.5O s/n 003900 02007 HvdroCAD Softtvare Solutions LLC Paoe 5

Summary for Subcatchment E-1: Watershed E-1

Runoff = 1.88 cfs @ 3.33 hrs, Volume= 5,195 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.74"

Area (sfl CN Description
88.103 87
88,103 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

27.1 1,752 0.0210 1.08 Lag/CN Method,

Subcatchment E-l: Watershed E-1

o
()

3o
tr

12 13 14 15 16 17 18 19 20 21
Time (hours)

22 23

Hydrograph

rype ll l4:hl 9:09 
hrs

Rainfall=l .74"
t:ii

Runoff Area=88,;1 03 sf
Runoff: Vol;umeEs,'1 95 cf

Runoff De,pth=0.71"
Flow Length =1 ,752'

, Slope=0.02{ 0 '/'
Tc=27'.1 min

, GN=,87



G:\UC1 091\02 - Permit application\Hydrology\
100yr-6hr East Pond

East ditch and hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=l.74'

.l Prepared by EarthFax Engineering, Inc. Printed 9/172010 12:23:00 PM
It HvdroCAD@ 8.50 yn 003900 02007 HydroCAD Sonu'are Solutions LLC Page6

Summary for Subcatchment E-2: Watershed E-2

Runoff = 2.70 cfs @ 3.12 hrs, Volume= 3,899 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.74"

Area (sfl CN Description
66,123 87
66,123 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsee) (cfs)

11.2 581 0.0210 0.86 Lag/CN Method,

Subcatchment E-2: Watershed E-2

12 t3 14 15 16 17
Time (hours)

18 19 20

at

t)

;
_g
ll.

Hydrograph

ll 24-hr 6.00 hrs
Rainfall=1.74"

Runoff Area=66,:1 23 sf
Runoff Vol,ume=3,:899 cf

Runoff Dspth=0.71"
FIow Length=58l'

Slope=0.02{ 0 '/'
Tc=11.2 min

. . CN=87
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G:\UC1 091 \02 - Permit application\Hydrology\
100yr-6hr East Pond
Prepared by EarthFax Engineering, Inc.

Runoff =

East ditch and hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=I.74'

Printed 911712010 12:23:01 PM

Summary for Subcatchment E-3: Watershed E-3

9.41 cfs @ 3.17 hrs, Volume= 17,098 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.74"

Area (sfl CN Descriotion
289,991 87
289,991 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft) (fUsec) (cfs)

15.5 1,091 0.0300 1.17 Lag/CN Method,

Subcatchment E-3: Watershed E-3

12 13 14 1s 16 17 18
Time (hours)

19 20 21

o
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G:\UC1 091\02 - Permit application\Hydrology\ East ditch and hydro calcs for 100-yr, 6-hr storm

100yr{hr East Pond Type il 2+hr 6.00 hrs Rainfall=l .74'
Prepared by EarthFax Engineering, Inc. Printed 9/172010 12:,23101 PM
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofrlvare Solutions LLC Page 8

Summary for Subcatchment E4: Waterched E4

[49] Hint Tc<2dt may require smaller dt

Runoff = 2.20 cfs @ 3.01 hrs, Volume= 1,766 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall= 1 .74"

Area {sfl CN Descriotion
29.947 87
29,947 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

3.2 561 0.2500 2.96 Lag/CN Method,

Subcatchment E-4: Watershed E4

12 13 14 15 16 17
Time (hours)

18 19 20

o
(,

'-9lr

Hydrograph

,,,

Tlrpe ll 24-hr 6.00 hrs
, Rainfall={ .74"

Runoff Area=29,947 sf
Runoff: Vol,ume=l,:766 cf

Runoff Depth=0.71"
Flow Length=561'
: Slope=0.2500'/'I 

Tc=3,2 min
CN='87
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G:\UC1 091 \02 - Permit application\Hydrology\
100yr-6hr East Pond
Prepared by EarthFax Engineering, lnc.

Runoff =

East ditch and hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=I.74"

Printed 9117l2A1O 12:23:01 PM

$ummary for Subcatchment E-5: Watershed E-5

9.49 cfs @ 3.16 hrs, Volume= 16,810 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr6.00 hrs Rainfall=1.74"

Area (sfl CN Descrintion
285,103 87
285,103 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

14.9 925 0.0250 1.04 Lag/CN Method,

Subcatchment E-5: Watershed E-5

12 13 14 15 16 17 18
Time (hours)

o
IJ

;
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Hydrograph



GIUC1091\02 - Permit application\Hydrolog$ East ditch and hydro calcs for 100-yr, 6-hr storm
l00yr-6hr East Pond Type ll 24'hr 6.00 hrs Rainfall=1.74'
Prepared by EarthFax Engineering, Inc. Printed 9/1712010 12:23:01 PM
HvdroCAED 8.50 yn 003900 O 2007 HvdroCAD Sofiware Solutions LLC Page 10

$ummary for Reach G{: Gulvert G-l

[52] Hint InleVOutlet conditions not evaluated

lnflow Area = 66,123 sf, 0.00% lmpervious,
Inflow = 2.70 cfs @ 3.12 hrs, Volume=
Outflow = 2.68 cfs @ 3.12 hrs, Volume=

Inflow Depth = 0.71"
3,899 cf
3,899 cf, Atten= 1Yo, Lag= 0.2 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.39 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.26 fps, Avg. Travel Time= 0.3 min

Peak Storage= 20 cf @l 3.12 hrs, Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 1 1.83 cfs

18.0" Diameter Pipe, n= 0.020 Corrugated PE, corrugated interior
Length= 40.0' Slope= 0.0300'/'
lnlet Invert= 5,520.70', Outlet Invert= 5,519.50'

et
3g
l!

Reach Cl: Gulvert C-l

12 13 14 15 16 t7 18
Time (hours)

Hydrograph



clUC1091U2 - Permit application\Hydrology\ East ditch and hydro calcs for 100-yr, 6-hr storm
f 00yr-6hr East Pond Type ll 24hr 6.00 hrs Rainfall=1-74"
Prepared by EarthFax Engineering, Inc. Printed 9/1712010 12:23:02 PM
HvdroCADO 8.50 s/n 003900 @ 2007 HvdroCAD Softivare Solutions LLC Paoe 1 1

Summary for Reach C2: Culvert C-2

[52] Hinf Inleuoutlet conditions not evaluated
[61] Hint Exceeded Reach E4D ouuet invert by 0.33'@ 3.15 hrs

lnflow Area = 29,947 sl 0.000/6 lmpervious, Inflow Depth = 0.71"
f nf,ovr, = 1.27 ds @ 3.13 hrs, Volume= 1,766 cf
Outffo r = 1.24ds@ 3.14hrs, Volume= 1,769 c-f, Atten= 2%, Lag= 9.2 t;n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 4.20 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.42 fps, Avg. Travel Time= 0.5 min

Peak Storage= 12 d @3.13 hrs, Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 1 1.32 cfs

18.0" Diameter Pipe, n= 0.020 Conugated PE, conugated interior
Length= 40.0' Slope= 9.9275 ,'
Inlet Invert= 5,509.80', Outlet Inverts 5,508.70'

Reach C2: Gulvert C-2

Hydrograph

12 13 14 15 16 17 18 19 20 21 22 23 24 2s 26 27 28 29 30
Time {hours)
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GfUC1091U2 - Permit application\Hydrology\ East ditch and hydro calcs for 100-yr, 6-hr storm
{00yr6hr East Pond Type il 2+hr 6'(n hrs Rainfall=1-74"
Prepared by EarthFax Engineering, Inc. Printed 9/122010 12:23iO2 PM
HvdioCADO e.50 yn 003900 02007 HvdroCAD Soflurare Solutions LLC Page 12

Summary for Reach C6: Gulvert G6

[52] Hine Inleuoutlet conditions not evaluated
[55] Hint Peak infiorv is 115% of Manning's capacity
[76] Warning: Detained 202 cf (Pond Wculvert advised)

lnflowArea = 289,991 sf, 0.00% lmpervious, Inflow Depth = 0.71"
Inflovv = 9.41 cfs @ 3.17 hrs, Volume= 17,098 cf
Oumow = 8.50 cfs @ 3.25 hrs, Volume= 17,098 cf, Aften= 10%, Lag= 4.7 .'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.26 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 2.39 fps, Avg. Travel Time= 1.4 min

Peak Storage= 354 cf @ 3.19 hrs, Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.19 cb

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 200.0' Slope= 0.0225 '/'
Inlet Invertr 5,514.00', Outlet Invert= 5,509.50'

Reach C6: Culvert C-6

u
o

=g
IL

12 13 't4 15 16 17 18
Time (hours)

Hydrograph
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100yr6hr East Pond Type il 2+hr 6.00 hrs Rainfall=1.74"
Prepared by EarthFax Engineering, Inc. Printed 9/172010 12:23:03 PM
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Summary for Reach C7: Culvert C-7

[52] Hint Inleuoutlet conditions not evaluated
162l Warning: Exceeded Reach ElDL OUTLET depth by 1.41' @ 3.30 hrs
[62] Warning: Exceeded Reach E3D OUTLET depth by 1.19'@ 3.35 hrs
[62] Waming: Exceeded Reach EsD OUTLET depth by 1.43'@ 3.30 hrs

Inflow Area = 759,267 sf, 0.00% lmpervious, Inflow Depth = 0.71"
f nflorv = 18.87 cfs @ 3.30 hrs, Volume= 44,770 d
Outflow = 18.86c{s@ 3.30 hrs, Volume= 4,770 d, Atten= 0%, Lag= g.g t'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 13.53 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 4.32 fps, Avg. Travel Time= 0.1 min

Peak Storage= 28 cf @ 3.30 hrs, Average Depth at Peak Storage= 1.10'
Bank-Full Oepth= 1.50', Capacity at Bank-Full= 21.16 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 20.0' Slope= 0.'l500 7
Inlet Invert= 5,505.00', Outlet Invert= 5,502.00'

Reach C7: Gulvert C-7

Hydrograph
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East ditch and hydro calcs for 100-yr, 6-hr storm
Type Il 24-hr 6.00 hrs Rainfall=l.74"

Printed 9|17DUA 12:23:03 PM
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Summary for Reach EIDL: Lower E-1 Ditch

[62] Waming: Exceeded Reach C2 OUTLET depth by 0.71'@ 3.35 h|E

[6'l] Hin[ Exceeded Reach E'lDU outlet invert by 0.89'@ 3.30 hrs

InflowArea = 184,173si 0.00% lmpervious, Inflow Depth = 0.71"
Inflo\, = 3.44 cfs @ 3.28 hrs, Volume= 10,862 cf
Outflorv = 3.40 cfs @ 3.34 hrs, Volume= 10,862 4 Atten= 1%, Lag= 3.5.'n

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrs, dts 0.05 hrs
Max. Velocity= 2.87 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 0.98 Fs, Avg. Travel Time= 4.9 min

Peak Storage= 344 cf @3.31 hrs, Average Depth at Peak Storage= 0.89'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 13.67 cfs

0.00' x 1.50' deep channel, n= 0.035
Side Slope Z-value= 1.5 7 Top Width= 4.50'
Length= 287.0' Slope= 9.9171 t
Inlet Inverts 5,508.70', Outlet InverF 5,503.80'

o
(J

3
e
lJ.

Reach El DL: Lower E-l Ditch

12 13 14 15 16 17 18 19 20 21

Time (hours)

Hydrograph
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East ditch and hydro calcs for 100-yr, 6-hr storm
Type Il 24-hr 6.00 hrs Rainfall=l.74"
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Paoe 15

Summary for Reach El DU: Upper E-1 Ditch

[62] Warning: Exceeded Reach C1 OUTLET depth by 0.78'@ 3.35 hrs

Inflow Area = 154,226 sf, 0.00% lmperuious, Inflow Depth = 0.71"
lnflow = 3.37 cfs @ 3.15 hrs, Volume= 9,093 cf
Outffow = 3.02 cfs @ 3.32 hrs, Volume= 9,093 cf, Atten= 10Vo, Lag- 10.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.70 fps, Min. Travel Time= 4.4 min
Avg. Velocity = 0.94 fps, Avg. Travel Time= 12.7 min

Peak Storage= 806 cf @ 3.23 hrs, Average Depth at Peak Storage= 1.06'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 7.67 cfs

0.00' x 1.50' deep channel, n= 0.035
Side Slope Z-value= 1.0 '/' Top Width= 3.00'
Length= 720.0' Slope= 0.0150'/'
Inlet Invert= 5,519.50', Outlet Invert= 5,508.70'

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Reach El DU: Upper E-i Ditch
Hydrograph
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Summary for Reach E3D: E-3 Ditch

[62] Waming: Exceeded Reach C6 OUTLET depth by 0.07' @ 3.35 hrs

Inflon, Alea = 289,991 sl 0.00% lmpervious, Inflow Depth = 0.71"
Inflor = 8.50cfis@ 3.25 hrs, Volume= 17,098 cf
Outflovv = 8.44 cfs @ 3.25 hrs, Volume= 17,098 cf, Atten= 1%, Lag= g.g rtn

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.70 fps, Min. Travel Time= '1.3 min
Avg. Velocity = 1.52 hs, Avg. Travel Time= 3.1 min

Peak Sbrage= 656 d @ 3.22 hrs, Average Depth at Peak Storage= 1 .02'
Bank-Full Depth= 1.50', Capacig at Bank-Full= 21.95 cfs

0.50' x 1.50' deep channel, n=0.035
Side Slope Z-value= 2.5 1.0 '/ Top Width= 5.75'
Length= 283.0' Slope= 0.0194 7
Inlet Inverts 5,509.50', Ouflet Invert= 5,504.00'

Reach E3D: E-3 Ditch

o
(}

!
I
lI.

12 13 14 15 16 17 18
Time (hours)

Hydrograph
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Summary for Reach E4D: E-4 Ditch

29,947 sf, 0.00% lmpervious, lnflow Depth = 0.71"
2.20 cfs @ 3.01 hrs, Volume= 1,766 cf
1.27 cfs @ 3.13 hrs, Volume= 1,766 cf, Atten= 42o/o, Lag= 7.5 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.22fps, Min. Travel Time= 4.2 min
Avg. Velocity = 0.71 fps, Avg. Travel Time= 13.2 min

Peak Storage= 359 cf @ 3.06 hrs, Average Depth at Peak Storage= 0.65'
Bank-Full Depth= 1.20', Capacity at Bank-Full= 7.21 cfs

0.00' x 1.20' deepchannel, n= 0.035
Side Slope Z-value= 2.0 1.0 '/' Top Width= 3.60'
Length= 561.0' Slope= 0.0159 '/'
lnlet Invert= 5,518.70', Outlet Invert= 5,509.80'

G:\UC1 091 \02 - Permit application\Hydrology\
100yr-6hr East Pond

East ditch and hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=I.74"

lnflow Area =
lnflow =
Outflow =

Reach E4D: E-4 Ditch

g,

o
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Time (hours)

Hydrograph
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Summary for Reach E5D: E-5 Ditch

Inflow Area = 285,103 sl 0.00% lmpervious, Inflow Oepth = 0.71"
Inflolir = 9.49 cb @ 3.16 hrs, Volume= 16,810 cf
Oumow = 7.79 ds @ 3.32 hrs, Volume= 16,810 cf, Atten= 18%, Lag= 9.6 t'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-.30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.35 fps, Min. Travel Time= 5.3 min
Avg. Velocity = 0.60 fps, Avg. Travel Time= 20.8 min

Peak Storage= 2,486 d @3.24 hrs, Average Depth at Peak Sbrage= 0.91'
Bank-Full Depth= 1.00', Capacity at Bank-Full= '10.01 cfs

0.00' x 1.00' deep channel, n= 0.035
Side Slope Z-value= 4.0 7 Top Width= 8.00'
Length= 746.0' Slope= 0.0091 7
Inlet Invert= 5,510.60', Outlet In\€rt= 5,503.80'

o
o

Bo
tr

Reach ESD: E-5 Ditch

12 13 14 15 16 17 18 19 20
Time (hours)

Hydrograph
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Summary for Pond EP: East Sed Pond

[62] Warning: Exceeded Reach C7 OUTLET depth by 0.54' @ 29.95 hrs

Inflow Area = 759,267 st, 0.00% lmpervious, Inflo , Depth = 0.71"
f nflor = 18.86 cfs @ 3.30 hts, Volume= 44,770 d
Outfloiv = 0.00 cb @ 0.00 hrs, Volume= 0 cf, Aften= 100%, Lag= 0.0 min

Routing by Stor-lnd method, Time Span= 0.00€0.00 hrs, dt= 0.05 hrs / 2
Peak Efev= 5,502.54' @ 30.00 hrs Surf.Area= 8,833 sf Storage= a4,769 d
Plug-Floti, detention time= (not calculated: initial storage excedes outf,ovrr)
Center-of-Mass det. time= (not calculated: no outflo )

Volume Invert Avail.Storaqe Storaqe DescriDtion
#1 5,493.80'

Elevation Surf.Area
(feet) (sq-ft)

56,820 cf Custom Stage Data (Prismatic) Listed below (Recalc)

lnc.Store Cum.Store
(cubic-feet) (cubic-feet)

5,493.80
5,494.80
5,495.80
5,496.80
5,497.80
5,498.80
5,499.80
5,500.80
5,501.80
5,502.80
5,503.80

2,550
2,601
3,214
3,909
4,637
5,425
6,243
7,158
8,125
9,087

10,291

0
2,576
2,909
3,562
4,273
5,031
5,834
6,701
7,642
8,606
9,689

0
2,576
5,483
9,045

13,319
18,349
24,183
30,883
38,525
47,131
56,820
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Pond EP: East Sed Pond

Hydrograph

12 13 14 15 16 17 18
Time (hours)
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Drainage Diagram for 100yr-Ghr West Pond
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Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)

305,034

305,034
(w-1,w-2,w-3)

TOTAL AREA
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100yr-6hr West Pond

West ditch and culvert hydro calcs for 100-yr, 6-hr storm

O HSGA
O HSGB
O HSGC
O HSGD

305,034 Other

305,034
w-1, w-2, w-3
TOTAL AREA

- 
Prepared by EarthFax Engineering, Inc. Printed 9/172010 12i20:4o PM

It HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofru/are Solutions LLC Page 3

Area Soil
(sq-ft) Goup

Soil Listing (all nodes)

Subcatchment
Numbers
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West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.A0 hrs Rainfall=I.74"

Printed 911712010 12:20:40 PM
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Time span=O.00-30.00 hrs, dt=O.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment W-1: Watershed W-1 Runoff Area=105,474 sf 0.00% lmpervious Runoff Depth=0.71"
Flow Length=1,297' Slope=0.0250 7 Tc=19.5 min CN=87 RunoF2.88 cts 6,219 cf

Subcatchment W-2: WateEhed W-2 RunoffArea=l28,z4 sf 0.00% lmperuious Runoff Depth=0.71"
Flow Length=635 Slope=9.9259 7 Tc-11.0 min CN=87 RunoF5.32 cb 7,590 cf

Subcatchment W-.i: Watershed W€ Runoff Arca=70,836 sf 0.00% lmpervious Runoff Depth=0.71"
Ffo[ Length=447' Slope=0.0270 T Tc-8.0 min CN=87 Runofr3.s2 ds 4,177 6

Reach C3: Culvert C-3 Avg. Depr1pg.64 Max Vel=6.47 frs Inflolrr=4.68 c'b 7,590 c'f
D=18.0" n=0.020 L340.0' S=0.0325 T Capacity=12.31 c'fs Oufior=,{.65 c& 7,590 cf

Reach Gl: Culvert C.f AW. Depth=0.63' Max Vel=3.35 Ds Inflow=z.37 c'b 6,219cf

Reach C5: Culvert C-5

D=18.0" n=0.025 L=80.0' 5=0.0137'/ Capacity=6.41 cfs Outflow=2.35 cfs 6,219 cf

Avg. Depth=0.49' Max Vel=11.15 fps Inflow=5.67 cfs 17,985 cf
D=18.0"

Reach Wl DL: Lower W-1 Ditch
n=0.035

Reach WIDU: Upper W-1 Ditch
n=0.035

Reach W2D: W-2 Ditch
n=0.035

Reach W3D: W-3 Ditch

Pond WP: West Sed Pond

n=0.025 L=20.0' S=0.1950 '/ Capacity=Z4.12 cfs Outflow=5.67 cfs 17,985 cf

Avg. Depth=1.03' Max Vel=2.35 fps Inflow=5.01 cfs 13,809 cf
L=320.0' 5=0.0088'/' Capacity=29.49 cfs Outflow=4.90 cfs 13,809 cf

Avg. Depth=0.71' Max Vel=2.38 fps Inflow=2.88 cfs 6,219 cf
L=963.0' 5=0.0145 ? Capacity=38.O2 cfs Outflow=2.37 cfs 6,219 cf

Avg. Depth=0.40' Max Vel=2.58 fps Inflow=S.32 cfs 7,590 cf
L=500.0' 5=0.0158 '/ Capacity=23.56 cfs Outflow=4.68 cfs 7,590 cf

Avg. Depth=0.71' Max Vel=2.50 fps Inflow=3.S2 cfs 4,177 cf
n=0.035 L=160.0' 5=0.0156'/ Capacity=8.65 cfs Outflow=3.Z1 cfs 4,177 d

Peak Elev=5,504.70' Storage=17,985 cf Inflow=5.67 cfs 17,985 cf
Outflow=O.O0 cfs 0 cf

Total Runoff Area = 305,034 sf Runoff Volume = 17,985 cf Average Runoff Depth = 0.71"
100.00% Pervious = 305,034 sf 0.00% lmpervious = 0 sf
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Summary for Subcatchment W-l: Watershed W-{

Runoff 2.88 cfs @ 3.22 hrs, Volume= 6,219 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1"74"

Area (sfl CN Description
105,474 87
105,474 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

1 9.5 1 ,297 0,0250 1 .1 1 Lag/GN Method,

Subcatchment W-1: Watershed W-l

11 12 13 14 15 16 t7
Time (hours)

,E(}

io
tr

Hydrograph

Type ll 24-hr 6.00 hrs
Rainfall=l .74"

Runoff Area= 705,,+74 sf
Ru noff Vol;ume= 6,i,21 I cf

Runoff Depth=0.71"
Flow Length=1,297'

Slope=0.0250'/'
Tc=l9.5 min

I CN=87
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West ditch and culvert hydro calcs for 100-yr,6-hr storm
Type II 24-hr 6.A0 hrs Rainfall=I.74"
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Summary for Subcatchment W-2: Watershed W-2

Runoff = 5.32 cfs @ 3.11 hrs, Volume= 7,590 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.74"

Area (sf) CN Description
128,724 87
128,724 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

1 1.0 635 0.0250 0,96 Lag/CN Method,

o
(J

'otr

Subcatchment W-2: Watershed W-2

10 11 12 13 14 1s 16 17 18 19 20 21
Time (hours)

Hydrograph

,

Type ll 24-hr 6.00 hrs
Rainfall=1 .74"

Runoff Area= 128,F24 sf
Ru noff; Volrume=7,;590 cf

Ru;noff De:pth=0.71"
Flow Length=635'

Slope=0.0250'/'
Tc=l1.0 min

' GN=,87
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West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=I.74'

Printed 911712010 12:20:40 PM
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Summary for Subcatchment W-3: Watershed W-3

Runoff = 3.52 cfs @ 3.07 hrs, Volume= 4,177 cf, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.74"

Area lsf) CN Description
70.836 87
70,836 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) {feet} (fuft) (fUsec) (cfs)

8.0 447 0.0270 0.93 Lag/CN Method,

.E
sl
i
-elr

Subcatchment W-3; Watershed W-3

11 12 13 14 15 16 17 18 13 20 21
Time (hours)

Hydrograph

Type ll 24-hr 6.00 hrs
Rainfall=1 .74'''

Runoff Anea=70,836 sf
Ru noff: VoIuffi G= 4;.177 cf

Runoff Depth=0.71"
Flow Length=447'

Slope=O.0270'f

i 
t"=t;o*:[;
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West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=l.74"

Printed 911712010 12:20:40 PM
Paoe B

$ummary for Reach C3: Culvert G-3

[52] Hint InleUoutlet conditions not evaluated
[62] Warning: Exceeded Reach WzD OUTLET depth by 0.29' @ 3,25 hrs

f nffow Area = 128,724 sf , 0.00% lmpervious, Inflow Depth = 0.71"
Inflow = 4.68 cfs @ 3.21 hrs, Volume= 7,590 cf
Outflow = 4.65 cfs @ 3.21 hrs, Volume= 7,590 cf, Atten= 1%, Lag= 0.2 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.47 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.96 fps, Avg. Travel Time= 0.3 min

Peak Storage= 29 cf @ 3.21 hrs, Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 12.31 cfs

18.0" Diameter Pipe, n= 0.020
Length= 40.0' Slope= 0.0325'/'
Inlet lnvert= 5,512.10', Outlet Invert= 5,510.80'

Reach C3: Culvert C-3

12 13 14 15 16 17 18 19 20 21
Time (hours)

an
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Hydrograph
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West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type Il 24-hr 6.00 hrs Rainfall=I.74"
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Summary for Reach C4: Culvert C4

[52] Hint InleUOutlet conditions not evaluated
[62] Warning: Exceeded Reach WlDU OUTLET depth by 1.20'@ 0.00 hrs

Inflow Area = 105,474 sf, 0.00% lmpervious, Inflow Depth = 0.71"
Inflow = 2.37 cfs @ 3.43 hrs, Volume= 6,219 cf
Outflow = 2.35 cfs @ 3.44 hrs, Volume= 6,219 cf, Atten= 17o, Lag= 0.9 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.35 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.03 fps, Avg. Travel Time= 1.3 min

Peak Storage= 57 cf @ 3.43 hrs, Average Depth at Peak Storage= 0.63'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 6.41 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 80.0' Slope= 0.0137'/'
Inlet Invert= 5,512.00', Outlet Invert= 5,510.90'

Reach C4: Culvert C-4

12 13 14 15 16 17 18 19 20 21
Time (hours)

o
(,

;o
tr

Hydrograph

Inflow Area=105,474 sf
Avg. Depth=0.63'

,Max Vel=3.35 fps

: i ' lD=l 8'0"
, , n=0.025

S=0.0'l 37 'l'
Gapacity=6.41 cfs
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Summary for Reach C5: Culvert C-5

[52] Hinf lnbvoutlet conditions not evaluated
[62] Warning: Exceeded Reach WlDL OUTLET depth by 1.92' @ 2.70 hrs
[62] Warning: Exceeded Reach W3D OUTLET depth by 2.02' @ 3.45 hrs

Inflow Area =lnflow =
Outflow =

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 11.15 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 3.89 fps, Avg. Travel Time= 0.1 min

Peak Storage= 10 cf @ 3.30 hrs, Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 24.12 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 20.0' Slope= 0.1950'/'
Inlet Invert= 5,509.90', Outlet lnvert= 5,506.00'

Reach G5: Gulvert C-5

12 13 14 15 16 '17 18
Time (hours)

305,034 sf, 0.00% lmpervious, Inflow Depth = 0.71"
5.67 cfs @ 3.30 hrs, Volume= 17,985 cf
5.67 cfs @ 3.30 hrs, Volume= 17,985 cf, Atten= 070, Lag= 0.1 min

.E('

i
-9It

Hydrograph
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Summary for Reach Wl DL: Lower l,V-l Ditch

[62] Warning: Exceeded Reach C3 OUTLET depth by 0.60' @ 3.50 hrs
[62] Waming: Exceeded Reach C4 OUTLET depth by 0.60' @ 3.20 hls

Inflofl Area = 234,'198 sl 0.00% lmpervious, Inflor Depth = 0.71"
Inflow = 5.01 cfs @ 3.23 hrs, Volume= 13,809cf
Outflor = 4.90 cfs @ 3.32 hrs, Volume= 13,809 cf, Atten= 2%, Lag= 5.1 min

Routing by Stor-lnd+Trans method, Time Span= 0,00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.35 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 0.71 fps, Avg. T|aVeI Time= 7.5 min

Peak Storage= 672 cf @ 3.27 hrs, Average Depth at Peak Storage= 1.03'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 29.49 cfs

0.00' x 2.00' deep channel, n=0.035
Side Slope Z-value= 2.0 7 Top Width= 8.00'
Lengh= 320.0' Slope= 0.0088 7
Inlet Invert= 5,510.80', Outlet Invert= 5,508.00'

Reach Wl DL: Lower W-l Ditch
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Time (hours)
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G:\UC1 091 \02 - Permit application\Hydrology\
100yr-Ghr West Pond
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC

West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=I.74"

Printed 911712010 12:20:41 PM
Paoe 12

Summary for Reach Wl DU: Upper W-l Ditch

Inflow Area = 105,474 sf, 0.00% lmpervious, Inflow Depth = 0.71"
Inflow = 2.88 cfs @ 3.22 hrs, Volume= 6,219 cf
Outffow = 2.37 cfs @ 3.43 hrs, Volume= 6,219 cf, Atten= 18o/o, Lag= 12.2 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.38 fps, Min. Travel Time= 6.7 min
Avg. Velocity - 0.77 fps, Avg. Travel Time= 20.8 min

Peak Storage= 971 cf @ 3.31 hrs, Average Depth at Peak Storage= 0.71'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 38.02 cfs

0.00' x 2.00' deep channel, n= 0.035
Side Slope Z-value= 2.0'l' Top Width= 8.00'
Length= 963.0' Slope= 0.0145'/'
Inlet lnvert= 5,524.80', Outlet Invert= 5,510.80'

12 13 14 15 16 17 18 19 20 21
Time (hours)

n
(,

!
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Reach WI DU: Upper W-l Ditch
Hydrograph



G:\UC1 091 \02 - Permit application\Hydrology\
100yr-6hr West Pond

West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=t .74"

- 
Prepared by EarthFax Engineering, Inc. Printed 9/1712010 12.'2O:41 PM

It HvdroCAD@ 8.50 s/n 0039q) 02007 HvdrcCAD Softtuare Solutions LLC Page 13

Summary for Reach W2D: W-Z Ditch

lnflow Area = 128,724 sf , 0.00% lmpervious, lnflow Depth = 0.71"
Inflow = 5.32 cfs @ 3.11 hrs, Volume= 7,590 cf
Outflow = 4.68 cfs @ 3.21 hrs, Volume= 7,590 cf, Atten= 12o/a, Lag= 5.9 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Veloci$= 2.58 fps, Min. Travel Time= 3.2 min
Avg.Velocity = 0.62 fps, Avg. Travel Time= 13.3 min

Peak Storage= 918 cf @ 3.16 hrs, Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 23.56 cfs

4.00' x 1.00' deepchannel, n= 0.035
Side Slope Z-value= 2.0 1.0'l' Top Width= 7.00'
Length= 500.0' Slope= 0.0158'/'
Inlet Invert= 5,520.00', Outlet Invert= 5,512.10'

Reach W2D: W-2 Ditch

12 13 14 15 16 17 18 19 20 21
Time (hours)
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Hydrograph



G:\UC1 091\02 - Permit application\Hydrology\
100yr-6hr West Pond
Prepared by EarthFax Engineering, Inc.

West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=I.74"

Printed 911712010 12:20:41 PM
HvdroCABD 8.50 s/n 00i1900 @ 2007 HvdroCAD Softvare Solutions LLC Page 14

Summary for Reach W3D: W-3 Ditch

lnflowArea = 70,836 sf, 0.00% lmpervious, InflowDepth = 0.71"
fnflow = 3.52 cfs @ 3.07 hrs, Volume= 4,177 d
Outflorv = 3.21 cfs @ 3.11 hrs, Volume= 4,177 6, Atten= 9%, Lag= 2.3 t'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.50 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 0.98 fps, Avg. Travel Time= 2.7 min

Peak Storage= 221 cf@ 3.10 hr, Average Depth at Peak Storage= 0.71'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 8.65 cfs

0.00' x 1.00' deep channel, n= 0.035
Side Slope Z-value= 4.5 1.0 7 Top Width= 5.50'
Length= 160.0' Slope= 0.0156 '/'
Inlet Inverts 5,510.50', Outlet Invert= 5,508.00'

Reach W3D: W-3 Ditch

1? 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (hours)
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G:\UC1 091 \02 - Permit application\Hydrology\
100yr-6hr West Pond
Prepared by EarthFax Engineering, Inc.

lnflow Area =
lnflow =
Outflow =

West ditch and culvert hydro calcs for 100-yr, 6-hr storm
Type ll 24-hr 6.00 hrs Rainfall=l.74"

Printed 911712010 12:20:41 PM

Summary for Pond WP: West $ed Pond

305,034 sf, 0.00% lmpervious, Inflow Depth = 0.71"
5.67 cfs @ 3.30 hrs, Volume= 17,985 cf
0.00 cfs @ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min

Routing by Stor-lnd method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 5,504.70'@ 29.95 hrs Surf.Area= 4,455 sf Storage= 17,985 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storaqe Storaqe Description
#1 5,498.23' 36,065 cf 17.00'W x 78.00'L x 9.77'H Prismatoid Z=2.0

Pond WP: West Sed Pond

Hydrograph

13 14 15 16
Time (hours)
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Upper E-l, Min Slope
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element

Method
Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope
Left Side Slope

Right Side Slope

Discharge

0.035
0.01 1000 ft/ft

1.00 H :V
1.00 H:V
1.75 cfs

Results

Depth

Flow Area
Wetted Perimeter

Top Width
CriticalDepth
CriticalSlope
Velocity

Velocity Head

Specific Energy

Froude Number
Flow Type

0.91 ft
0.8 ft'

2.58 ft
1.83 ft
o.72 ft

0.039876 fUft

2.10 fUs

0.07 ft
0.98 ft
0.55

Subcritical

g:\...\hyd rology\fl owmaster\chan ne ls.fm2
Ogl17l10 O2:36:O6 PM @ Haestad Methods, lnc.

EarthFax Engineering Inc
Project Engineer: Tom Suchoski

FlowMaster v6.0 [614e]
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Upper E-l, Max Slope
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope

Discharge

0.035
0.019000 ft/ft

1.00 H :V
1.00 H:V
1.75 cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width

Critical Depth

GriticalSlope
Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

0.82 ft
0.7 ft'?

2.33 ft
1.65 ft
0.72 ft

0.039876 fUft

2.57 ft/s
0.10 ft
0.93 ft
o.71

Subcritical

g :\...\hyd rology\fl owmaster\chan nels.fmZ
O9l17l1O 02:36:34 PM @ Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.o [614e]

(2O3) 755-1666 Page 1 of 1



Lower E-1, Min Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Triangular Channel - 1

Triangular Channel

Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope
Left Side Slope
Right Side Slope

Discharge

0.035

0.013000
1.50

1.50

1.75

fuft
H:V
H:V
cfs

Results

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number
Flow Type

0.73 ft

0.8 ft"
2.63 ft
2.19 ft
0.61 ft

0.033882 fUft

2.19 fUs

0.07 ft
0.80 ft
0,64

Subcritical

g :\..,\hyd rology\fl owmaster\ch an nels.fm2
Ogl17l10 O2;37:55 PM @ Haestad Methods. Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]

(2O3) 755-1666 Page 1 of 1



Lower E-1, Max Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

lnput Data

Mannings Coefficient

Slope
Left Side Slope

Right Side Slope

Discharge

0.035
0.021000 fuft

1.50 H:V
1.50 H: V
1.75 cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width
Critical Depth

CriticalSlope
Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

0.67 ft
0.7 ftz

2.41 ft
2.00 ft
0.61 ft

0.033882 fufl
2.62 ftls
0.11 ft
0.77 ft
0.80

Subcritical

g : \.. . \hyd rology\f lowmaster\ch a nnels.fm2
Ogl17l10 O2:38:23 PM @ Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(2O3) 75s-1666 Page 1 of 1



E-3, Min Slope
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

TrapezoidalChannel - 1

Trapezoidal Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope
Left Side Slope
Right Side Slope

Bottom Width
Discharge

0.035

0.015000 fuft
2.50 H:V
1.00 H:V
0.50 ft
4.80 cfs

Results

Depth

Flow Area
Wetted Perimeter

Top Width
CriticalDepth
CriticalSlope
Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

0.84 fr

1.7 ft2

3.94 ft
3.44 ft
0.73 ft

0.028443 fUft

2.91 fUs

0.13 ft
0.97 ft
0.74

Subcritical

g :\.. .\hyd rology\fl owmaster\cha n nels. fmZ
O9/17/10 02140:33 PM @ Haestad Methods. Inc.

EarthFax Engineering lnc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(2O3) 755-1666 Page 1 of 1



E-3, Max Slope
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element

Method

Solve For

Trapezoidal Channel- 1

Trapezoidal Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope
Left Side Slope

Right Side $lope
Bottom Width

Discharge

0.035
0.023000 fuft

2.50 H :V
1.00 H:V
0.50 ft
4.80 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
CriticalDepth

CriticalSlope
Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.76 ft
1.4 fti

3.64 ft
3.18 ft
0.73 ft

0.028443 fVft

3.41 ft/s
0.18 ft
0.95 ft
0.90

Subcritical

g : \. . .\hyd rology\flowmaster\cha n nels. fm2
OSl17l10 02:40:59 PM @ Haestad Methods. lnc

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]

(2O3) 755-1666 Page 1 of 1



E-4, Constant Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient
Slope

Left Side Slope

Right Side Slope

Discharge

0.035
0.016000

2.00

1.00

1.16

fUft

H:V
H:V
cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width

CriticalDepth
CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number
Flow Type

0.60 ft
0.5 ft"

2.20 ft
1.81 ft
0.52 ft

0.036385 fVft

2j2 ftls
0.07 ft
0.67 ft
0.68

Subcritical

g : \. ..\hydrology\fl owmaste r\ch a n nels. fm2
Ogl17l10 02:42:5O PM @ Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]

(203) 7s5-1666 Page 1 of 1



E-5, Min Slope
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope

Left Side Slope

Right Side Slope

Discharge

0.035
0.009500 fuft

4.00 H :V
4.00 H:V
4.98 cfs

Results

Depth

Flow Area

Wetted Perimeter

Top Width

Gritical Depth

CriticalSlope
Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

0.76 ft
2.3 ft,

6,30 ft
6.11 ft
0.63 ft

0.027371 ftJft

2.13 fl/s
0.07 ft
0,83 ft
0.61

Subcritical

g :\.. . \hydrology\fl owmaster\chan nels.fm2
OSl17l1O 02:43:33 PM @ Haestad Methods. Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(2O3) 755-1666 Page 1 of 1



E-5, Max Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope
Left Side Slope

Right $ide Slope

Discharge

0.035

0.033000 fuft
4.00 H :V
4.00 H :V
4.98 cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width

Critical Depth

CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number

Flow Type

0,60 ft
1.5 ft2

4.99 ft
4.84 ft
0.63 ft

0.027371 fuft

3.40 fUs

0.18 ft
0.78 ft
1.09

Supercritical

g :\.. . \hyd rology\fl owmaster\chan ne ls.fm2
Ogl17l10 O2:44:OO PM @ Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]

I
(2O3) 755-1666 Page 1 of 1



Upper W-l, Min Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element

Method
Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Discharge

0.035
0.009100

2,00
2.00
1.50

tuft
H:V
H:V
cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width
CriticalDepth
CriticalSlope
Velocity
Velocity Head

Speciflc Energy

Froude Number
Flow Type

0.65 ft
0.8 ft"

2.91 ft
2.60 ft
0.51 ft

0.032636 fUft

1.78 fUs

0.05 ft

0.70 ft
0,55

Subcritical

g :\.. . \hyd rology\fl owmaster\chan nels, fm2
O9l17l1O O2:49:44 PM @ Haestad Methods, Inc.

EarthFax Engineering lnc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(203) 755-1666 Page 1 of 1



Upper W-{, Max Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element

Method
Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

$lope
Left Side Slope

Right Side Slope

Discharge

0.035
0.025000 ft/ft

2,00 H :V
2,00 H :V
1.50 cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width
Critical Depth

CriticalSlope
Velocity

Velocity Head

Specific Energy

Froude Number
Flow Type

0.54 ft
0.6 ft"

2.40 fr

2.15 ft
0.51 ft

0.032635 fl/ft
2,60 fUs

0.10 ft

0.64 fr

0.88
Subcritical

g :\.. .\hydrology\fl owmaster\chan nels. fm2
O9l17l1O 02:5O:OB PM @ Haestad Methods, Inc.

EarthFax Engineering Inc
Project Engineer: Tom Suchoski

FlowMaster v6.0 [614e]
37 Brookside Road Waterbury, CT 06708 USA (2O3) 755-1666 Page I of 1



Lower W-1, Min Slope
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

Channel Depth

Input Data

g : \.. . \hyd rology\fl owmaster\ch a n ne ls.fm2
Dgl17l1O O2:5O:47 PM @ Haestad Methods, Inc.

fUft

H:V
H:V
cfs

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 0670g USA (2O3)

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

Mannings Coefficient

Slope
Left Side Slope

Right Side Slope

Discharge

0.035
0.006700

2.00

2.00
2.44

Results

Depth

Flow Area

Wetted Perimeter
Top Width

Critical Depth

CriticalSlope
Velocity

Velocity Head

Specific Energy
Froude Number
Flow Type

0.83 ft
1.4 ft"

3.69 ft
3.30 ft
0.62 ft

0.030586 fuft
1.79 fUs

0.05 ft
0.88 ft
0.49

Subcritical

755-1 666 Page 1 of 1



Lower W-1, Max Slope
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element

Method

Solve For

Triangular Channel - 1

Triangular Channel
Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient

Slope

Left Side Slope

Right Side Slope

Discharge

0.035
0.017000 fuft

2.00 H :V
2.00 H :V
2.44 cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width

Critical Depth

CriticalSlope
Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

0.69 ft
1.0 ft"

3.10 ft
2.77 ft
0.62 ft

0.030586 ft/ft
2.54 fUs

0.10 ft

0.79 ft
0.76

Subcritical

g :\. . . \hyd rolo gy\fl owmaster\cha n nels.fm2
OSl17l1O O2:51:12 PM @ Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(2O3) 7s5-1666 Page 1 of 1



W-2, Min Slope
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element

Method

Solve For

TrapezoidalChannel- 1

Trapezoidal Channel
Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient
Slope
Left Side Slope

Right Side Slope

Bottom Width
Discharge

0.035
0.008300 fuft

1.00 H:V
2.00 H:V
2.00 ft
2.79 cfs

Results

Depth

Flow Area
Wetted Perimeter

Top Width

CriticalDepth

CriticalSlope
Velocity

Velocity Head

Specific Energy

Froude Number
Flow Type

0.51 ft
1.4 ft'

3.86 ft
3.53 ft
0.36 ft

0.029556 fUft

1.98 fVs

0.06 ft
0.57 ft
0.55

Subcritical

g :\.. .\hydrology\fl owmaster\chan nels. fm2
O9l17l1O O2:52:14 PM @ Haestad Methods, Inc,

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(2o3) 755-1 666 Page 1 of 1



W-2, Max Slope
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element

Method

Solve For

TrapezoidalChannel- 1

Trapezoidal Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope
Left Side Slope

Right Side Slope

Bottom Width

Discharge

0.035

0.033000 fuft

1.00 H :V
2.00 H :V
2.00 ft
2.79 cfs

Results

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope
Velocity

Velocity Head

Specific Energy

Froude Number
Flow Type

0.35 ft
0.9 fr

3,26 ft
3.04 ft

0.36 ft
0.029556 fUft

3.20 fUs

0.16 ft

0.51 ft
1.05

Supercritical

g : \.. .\hyd rolo gy\fl owmaster\cha n nels. fm2
OSl17l10 O2:52:39 PM @ Haestad Methods. Inc,

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614eJ

(2O3) 755-1 666 Page 1 of 1



W-3, Min Slope
Worksheet for Triangular Ghannel

Project Description

Worksheet

Flow Element

Method

Solve For

Triangular Channel - 1

Triangular Channel

Manning's Formula

Channel Depth

Input Data

Mannings Coefficient

Slope

Left Side Slope

Right Side Slope

Discharge

0.035
0.003300 wft

4.50 H :V
1.00 H:V
1.Bl cfs

Results

Depth

Flow Area
Wetted Perimeter
Top Width

Critical Depth

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

0.74 ft

1,5 ft'
4.48 ft
4.09 ft
0.49 ft

0.032311 fl/ft
1 .19 fVs

0,02 ft

0.77 ft
0.34

Subcritical

g : \...\hyd rology\fl owmaster\chan nels.fm2
Ogl17l1o 02:53:26 PM @ Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(2O3) 755-1666 Page 1 of 1



W-3, Max SloPe

Worksheet for Triangular Channel

Project DescriPtion

Worksheet
Flow Element

Method

Solve For

Triangular Channel- 1

Triangular Channel

Manning's Formula

GhannelDepth

Input Data

Mannings Coefficient

Slope

Left Side Slope

Right Side Slope

Discharge

0.035

0.025000
4.50

1.00

1.81

fUft

H:V
H:V
cfs

Results

Depth

Flow Area
Wetted Perimeter

Top Width

CriticalDepth
CriticalSlope
Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

0.51

a-7

3.07
2.80

0.49
0,032310

2.54

0.10
0.61

0.89

Subcritical

ft
ft2

ft
ft
ft
fUft

fUs

ft
ft

g :\.. . \hyd rology\fl owmaster\chan nels.fm2
O9,l17l1O O2:54:Ol PM @ Haestad Methods, lnc.

EarthFax Engineering Inc

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.O [614e]

(2O3) 755-1666 Page 1 of 1


